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SUBMARINES BEWARE! 


A fast lens catches a GRUMMAN GUARDIAN 
in mid-air close-up. Two versions of this carrier- 
hased plane work together to protect ships of the U.S. 
Navy from submarine attack. Some GUARDIANS 
carry powerful detection devices. When these 
“hunters” locate an undersea enemy, more heavily 
armed, bomb-carrying GUARDIANS, like the one 





Compact new Sundstrand control oil pump 
developed for high-flying jets 


Highly essential part of a fuel regulator for jet engines is this 
remarkably compaa control oil pump developed by Sundstrand. Its patented "Rota-Roll" pumping 



A seal that saves muscle 


principle provides special chataaeristics for high altitude performance and assures a uniform flow at high 
altitudes. The compactness of its concentric design and its favorable high speed chataaeristics make ic 


zips off to save time 


possible to fit tliis pump into an extremely limited space. Success of its original application already has 
led to adaptations for other purposes. Developed in answer to a request for a control actuator, ic is a typical 
example of the results accruing from Sundstrand’s rt/iable research, expeyl engineering, precision production. 
For data on this pump, come to Sundstrand. 

SUNDSTRAND 
HYDRAULICS 



B oeing designers put powered 
surface controls in the B-47 Strato- 
jet, USAF's fastest bomber, to make it 
handle light and smooth. They decided 
to have direct manual controls, too, 
for emergencies. 

When it came to the elevators, they 
ran into a problem. They wanted to put 
a flap seal between the eles’aror and the 
stabilizer, its purpose was to prevent 
flow of air through rite hinge area, mak- 
ing manual operation of the controls 

But tliete was a hitch. Removing the 
flap seal for elevator maintenance would 
be a long, costly job, 


B- F. Goodrich engineers had an idea 
that BFG Pressure Sealing Zippers, 
which had turned the trick for aileron 
seals, would work just as well on ele- 
vators. Tests showed they were right. 

The zipper's overlapping rubber Tips 
provide a 100^ effective seal against 
air pressure. It takes less muscle to move 
the elevators. And the zipper also puts 
a lor of hustle into elevator maintenance. 
Instead of removing one screw after 
another to detach the flap seal, me- 
chanics can simply unzip it. If a new 
elevator is install^, the new and old 
halves of the zipper mesh perfectly. 

Bi F. Goodrich Pressure Sealing Zip- 


pers fit snugly around complex shapes. 
They can be cemented onto either fabric 
or metal. They save space and weight. 
Successful applications include airplane 
doors, air ducts, inverter covers and 
watertight protective coverings. 

For information on Pressure Sealing 
Zippers, their construaion, application 
and availablesryles.write fora free copy 
of our new booklet,"HoId Everything". 
The B. F. Cootlricb Company. Aero- 
naotical Division, Akron. Ohio. 

B.E Goodrich 

FIRST IN RUBBER 







FAFNIR 



TWA inaugurated the first transcontinental air passenger 
tin goose days . . . remember? Today, its service is trans- 
11-sleeper Constellations. Fafnir has been a TWA 
ball bearings for original equipment and replacement, 
this relationship. Equally important is the Fafnir atti- 
it bearings from the user's viewpoint and an aptitude 
tcialization in aircraft ball bearings. The Fafnir Bearing 





SIDELIGHTS 



UTILITY 


whether croled vehicles 
or o huge half-track person- 
nel corrier; hay for ma- 
rooned livestock or litters for 
evacuation of wounded; 
transport of replacement 
troops to forward oreos or 
paratroops to jump areas — , 
loading and unlooding will 
be simple — safe, speedy 
delivery assured. 


WM mRCRRFTCO..^:(! 

lUGST TRGIITOn. n€UJ JGRSGV ^ 


No More XC-99s 

Implication is incoiiect in Ctiailes Wit- 
son's quarterly report to the President that 
the successor to the Douglas C-124 svoutd 
he Consolidated-Vultee’s XC-99, the trans- 
port version of the B-36. Wilson had asked 
US.\F for a run-down on its latest plane 
types. In compliance, USAF tan in the 
XC-99 along with the rest of its stable. Air 
Force spokesmen say "No further produc- 
tion of the XC-99 is contemplated." Same 
is true of Republic XF-91 rocket & jet inter- 
ceptor. 

Those 'Underground Runways’ 

The current report that Navy is operat- 
ing AJ-1 aircraft from “underfund nin- 
ways" in North Africa is labeled felsc bv 
Nasy officials. Navy tells AviATtON Wees 
it has only one base-Port Lyauley-on the 
North African coast. It's possible the tumor 
arose following a recent fire in an under- 
ground ammunition storage facility in that 


Air Force Roundup 
USAF has awarded Convair a new con- 
tract for further modification and overhaul 
of B-J6s. The contract, covering conversion 
of A &■ B series to D was begun in 1950 
and wilt continue through 1952 ... A new 
survey shows 47% of USAF tegular officers 
are college graduates, in contrast to Navy 
with 879!i and Army with 71% . . . USAF 

tilities began total 246; enemy planes de- 
stroyed or damaged. 391. of which 128 were 
desftoved on the ground. Far East Ait 
Foree'has Rown 223,000 sorties during 53 
'seeks of combat covered in the report . . . 
Ail Force eapenditores-which reflect e^uip- 

being-almosl doubled over tlie pasf^ '-ear. 
Treasury Secretary Snyder reported USAF 
expenditures of 56.237 billion for the 1951 
fiscal year, ended July 1, compared with 
S3.506 billion for the 1950 fiscal year . 
The XB-36 will soon be inactivated. The 
big bomber prototype is now on a tout, land- 
ing at USAF bases to test runway and taxi- 
strip loading capabilities. After the tour, it 
will be grounded at a school to train ground 
crews . . . USAF procurement has a critical 
shortage of inspectors and seeks civilian in- 
spection people for Chicago, South Bend, 
Milwaukee, Indianapolis, Minneapolis and 
St. Louis, for radio 4 electronics, fuel & 
lubricants, tool and gages. Contact Mid- 
central -Air Procurement District Office, Chi- 


The Press 

Western Flying magaaiiie changes its 
ime to Western Aviation with the July 
...iue , , . V. E. Ehrcaclou. owner and man- 
ager of Occidental Publishing Co., Los An- 
geles, which publishes Western .Aviation and 
other magazines, died June 20 . . . Curtis 
(Continued on page 84) 
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NEWS DIGEST 


DOMESTIC 

Ryan Aeronautical Coip. has been 
awarded a subcontract by Douglas Air- 
craft to build a small number of com- 
plete rocket motors for a surface-to- 
surface missile being developed by the 
latter for Army ordnance. 

Big. Gen. Donald F. Stace, com- 
manding general of the Western Air 
Procurement District in Los Angeles, 
has applied for retirement from active 
duty. He will be succeeded by Brig. 
Gen. William M, Morgan, Deputy 
Commander of the Western .Air De- 
fense Force. Stace twice headed the 
USAF's western purchasing organiza- 
tion; first in 1940. then on his return 
from the Pacific theater in 1950. 

Army-Air Force maneuvers at Ft. 
Bragg and Camp MackalJ, N. C, be- 
tween Aug- 13-Sept. 2 will involve 
mote than 100,000 troops and approxi- 
mately 400 planes. Designated South- 
ern Pine, the exercise is planned to be 
the largest postwar U.S. military train- 
ing mission in numbers of men since 
World Wat II. 

National soaring mark of 367 mi. was 
set by Richard Johnson at the 18th 
National Soaring Contest, at Harris 
Hill, Elmira, N. Johnson kept his 
RJ-5 single-seater aloft for eight noun 
and bettered the previous record bv 
42 mi- 

Los Angeles Airways' third copter 
crash, second in three weeks, has re- 
sulted in LAA grounding all its rotarv- 
wiiig craft until the crash is investi- 
gated. The mail service Sikorsky S-51 
nit the ground near Pomona. Calif,, 
killing CAA inspector Wvman Ellis 
who was flying the craft and injuring 
LAA pilot J^n Deblauw. Previous 
ctackup occurred on takeoff when tail 
rotor failed. Damage to blades and 
rotor head is being repaired. 

Huge aircraft maintenance depot, to 
cost approximately $62 million, is plan- 
ned Iw the USAF for Lancaster, Pa. 
The new depot, which will employ up 
to 10,000, will have a runway capable 
of handling all planes now being used 
or projected, according to a USAF 
spokesman. It will augment the present 
Olmstcad -AFB, about 25 mi. distant. 

P&W R-2000-9, fitted to a M.ATS 
C-54 recently set a mark of 1.400 flying 
hours between overhauls without any 
sign of breakdown. The normal time 
for this engine is 1,200 hr. the engine 


was flown under temperatures ranging 
from 120 deg. K, to below zero, and 
was subjected to infiltrating sand and 
salt water. 

Civil Aeronautics Board plans to ap- 
peal recent Washington, D- C, district 
court ruling preventing CAB from re- 
stricting the number of trips made 
monthly by certain nonskeds to three a 
month "between major cities and eight 
a month between pairs of other cities. 
CAB will now take the ruling before 
the Circuit Court of Appeals, and post- 
pone the effective date of its ruling un- 
til after the outcome of its new appeal. 

Defense Production Administration 
has declared the auxiliary air station 
at El Centro, Calif., a critical area 
for defense housing. The El Centro 
housing shortage was caused by trans- 
fer of more than 1,000 militare and 
cir'ilian personnel from W’right-f’atter- • 
son AFB. El Centro Air Station is 
designated as a joint parachute test 
center. 


FINANCIAL 

Mid-Continent Airlines has reported 
a net profit of $24,511 for May, after 
provision for taxes. Operating revenues 
were $838,786, up 27.7 percent over 
May, 1930. Net profit for the first five 
months of 1951 was $60,493, against 
$109,869 for the same period last 
year. Loss on the carrier’s local serv- 
ice route, not in operation during the 
1950 period, w,is blamed. 

Pan .American World Airways de- 
clared a dividend of 23 cents a share, 
payable Aug. 6 to holders of record 
July 30. ITiis is the first dividend this 
year, previous one in the amount of 
30 cents being p.iid Dec. 12. 1950. 

INTERNATIONAL 

George Geoffrey Smith, MBE, a 
director of the -Associated Ilific Press 
,nid of IlifIc & Sons, and managing edi- 
tor of the many Ililfe Publications— in- 
cluding Fliglit magazine, for which he 
was probalily best known— died at his 
home in Radlett, Kngl.and, June 29. 
He was 67- Smith was also well known 
for his book. Gas Turbines and Jet Pro- 
pulsion, first published in 1942- 

Canadian Pacific Airlines has pur- 
chased three DC-6Bs from Douglas Air- 
craft for its trans-Pacific operations to 
.Australia and Japan. The DC-6B5 are 
sclicduled to replace Canadair DC-4M 
North Stars sold to Trans-Canada .Air- 


GOOD READING FOR 
GOOD BUYING 

A cumplete listing of Airborne's 
producU for the aviation industry 
— ROTORette, Lineator. Botornc 
atrd TrimTrol electro-mechanical 
actuators and ANGLgear right- 

appearsin the I.A.S. “1951 AER- 
ONAUTICAL ENGINEERING 
CATALOG.” It will pay you^ to 



ACCESSORIES CORPORATION 
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the aircraft industry today demand the utmost in engineering 
and production techniques and In scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, Is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered In the development 
of forging "know-how" — there is no substitute for Wyman-Gordon experience. 

<j^ tAe ^ Sixi<f 


^YMAN-GORDON 


Sf GlNGS^OT 'jSllll'^NUM MAGf(ESlU'iW> 'SfEEt 
wbRCEfTERV MASSACHUStm ' 
ARVEY, ILLINbiS DETROIT, MICHIGAN 


WHO'S WHERE 


In the Front Office 

Haiiy S. 'Vliite has been appointed vice 
president-ttafRc and sales for Southwest Air- 
wavs. White is a director of the carrier and 
also is on the board of the Aeronautical 
Training Socictv. 

Harold A. OUen has been named vice 
president-traffic and sales for Pacific North- 
ern Airlines. A veteran of 18 years in air 
transport, Olsen held administrative posts 
with .American .Airlines and Capital before 
taking the position of general traffic and 
sales manager for PNA in 1947. 

Raymond D. .Atchley has been designated 
vice president engineering of Midwestern 
Ceophssira] Laboratorr*. 'Tulsa. He was for- 
mctlv on the staS of the dmamic analvsis 
and 'conliol laboratorv at Massachusetts In- 
stitute of Technolo^'. where he had been 
engaged for the past five years in tlie design 
of hvdraiihc servo components and instru- 
ments for the MIT three-axis flight simu- 
lator as well as the missile project Meteor. 
Donald C. O'Brien has been named chief 
engineer. 


Changes 

P. N. fansen, consultant to Ait Materiel 
Command, has been retained by Boeing Air 
plane Co. as full-time consultant on produc- 
rion matters. His first assignment is at the 
Wichita dirision. 

AA'illiam -A. Sredcnschck has been desig- 
nated manager of materials and purchasing 
for General Electric Co. A. T. Chandonnel 
has been appointed manager of GE’s Lvnn 
(Mass.) Turbine division and WrUiani V. 
O'Brien has been named manager of the 
firm’s -Apparatus Marketing division. O'Brien 

GE's public relations organization. 

Robert Irwin and lohn F. Kennedy have 

to'maTe'"prri'frr"Buic^ 

Wright |-6s Sapphire jet engine which the 
division will build under license. Irwin will 
be assigned to the plant fabricating alumi. 
num and magnesium parts for the Tfis, and 
Kenned; wilf work at the facility handling 
steel and iron parts machining and making 
of subassemblies. 

Rjcliatd Girvin has been placed in charge 
' ■ " and electronics 




He was prev 


.V Los ! 


j. L. Fechtci has been named assistant di- 
vision manager of Convair’s San Diego di- 

H. L. Roberts has been appointed man- 
ager ol the new regional office of the Air 
Transport Assn., at Ft. Worth, Tex. 

Hans E. Lasker has been appointed works 
manager for Kaman Aircraft Corp., and 
Frank A. Bandholt/. Jr., has been named 
chief cost estimator. 

Jack R. Bach, is new industry planning 

the .ALA. Frank S. Ruwe has been put in 
charge nl the industrial relations depart- 


INDUSTRY OBSERVER 

► Cliase Aircraft Co., XC-123 crashed during takeoff at Kgliii /U'B, Fia-, 
following completion of recent long-range rescue competition trials 
between that plane, the Fairchild C-119 and a Douglas Super DC-?. 
Motion pictures taken of the plane during takeoff sliowed that the left 
Pratt and AVhitney R-2800 failed just after the plane became ajrbome. 
The pilot n'as killed. 

^ Large scale iniiitary transport ptoductioii |>attcm for next scsctal years 
lias been crystalized by Pentagon planners: assault— Cliasc C-123; tncdiiini 
troop and ea^o— Fairchild C-119; long-range freight and ]>crsonnel— 
Douglas DC-6A and I.ocklieed Suiscr Constellation 1049; strategic heavy— 
Douglas C-124; aerial tanker— Boeing KC-97; all-purpose transport— Lock- 
heed L-206. 

► New-type transports on order and available for military conversion in an 
emergency by U. S- and allied foreign carriers are approximately as fol- 
lows; 100 Douglas DC-6As and Bs; 50 Constellation 749As and 1049s; 
100 Martin 4-0-4s and 100 Convair 340s. 

^Tlie Rotax ot Canada Ltd,, subsidiary of a British firm, has completed 
a $90,000 property purchase from the city of Toronto for the building site 
of a $2-million aircraft precision instrument manufacturing plant. Con- 
struction is expected to take 18 months- 

► Boeing .Airplane Co. is moving four departments- B-50 fuselage struc- 
tures; B-50 and C-97 wine structures; major subassembly and machine 
assembly— from its Seattle Plant 2 to Renton. Wash., to make room for 
contemplated B-52 production. The move involves shift of approximately 
1,300 employes and completes the switch of B-50 and C-97 assembly 
n’ork to Renton. 

► North American .Aviation’s digital differential analyzer, built by Com- 
puter Research Coip., is being installed aboard one of tbc company’s 
aircraft to determine answers to clcctiomcchanieal problems cncounteted 
during flight testing of guided missile components. Ground tests have 
proven tire machine infallible under varying conditions of altitude, tempet- 
atiire and aircraft-type vibration. 

► Quantity deliveries of Sweden’s own jet fighter, the Saab-29 "flying 
barrei" have furnished the F 13 day-fighter wing of Norkoeping with 
rcpl.iccnrents for its de Haviiland Vampires. The F 1 3 wing was the first 
Swedish unit to fly tire Vampires, back in 1946. 

► First pliofo of the Tu-IO, swept-tail light jet bomber of the Red ait 
force, shows the installation of wingtip tanks. Size is small— approximately 
two tip chords in length. Aircraft is in squadron service throughout the 
Red zone of Gcnnany. and appears frequently over Bcriin. 

► Curtiss-Wriglit Corp. has entered into agreement to onrehase Buffalo 
Stainless Casting Corp., Buffalo, N. Y.. subject to ratification of latter 
company’s stocftoldets who will meet July 19. If deal is made. C-^V 
management will move in fast and set up plant for manirfacture of com- 
pressor blades, probably under a new C-W division. Blade process under 
consideration is a "sheU" technique in which mold is sprayed with plastic 
to give very precise, low-cost product. 

► Purchase of a Convair 340 is being weighed by Cnrtiss-AA'right for 
purpose of using the aircraft as a test vehicle for its Turbo-Compound 
R-33S0. 

► Prototype YB-47C Stratojet will make its first flight late this year. 
Power wall be furnished by four Allison J-35-A-25s instead of the six jets 
used in the B-47B. 

► Douglas X-3, Air Force’s new supersonic research craft, is being readied 
for flight in inid-autmim. Craft uses a double-wedge airfoil section. 
Reported design perforoiance is 2,250 mph. at nearly 300,000 ft. altitude. 
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Gilfillan Delivers... 


a complete GCA Radar every 48 hours! 



Because of this 
mazing delivery record- 
new, air-transportable, 
one-man GCA is available 
for USAF all-weather operation 
anywhere in the world! 


New GCA IXadar for landing aircraft in bad weather is one of the most 
complex electronic devices ever constructed. Each GCA has over 35,000 
custom-made, hand-installed parts... hundreds developed for GCA alone. 

Yet Gilfillan turns out GCA with assembly-line regularity. 

GCA Radar, developed and produced for the USAF by Gilfillan ns a 
military weapon in World War II, is now a dependable navigation 
aid for civilian as well as military aviation. 

New USAF GCA insures safe, all-weather landings of our jet fighters, bombers 
and air crews overseas and at home. To supply the present heavy need 
for this vital instrument of war and peace, Gilfillan has pioneered mass 
production of this highly intricate, custom-made precision 
radar equipment for the United States Air Force. 



GCA 
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Truce May Slow, But Not Halt Production 


Korean peace may bring cut in military budget 

* now before Congress, but air buildup will continue. 

Present backlogs stay the same, and that means 
a high level of business for some time to come. 

Delivery dates may be pushed back, but still output 

* for rest of this year will go on much as scheduled. 


Prospects of a truce in the Korean 
war last week stirred Defense Depart- 
ment officials to quick action to ward 
off a threatened cut in military appro- 

Covemment and industry air offi- 
cials trad no worries about anv imme- 
diate cutbacks in production; that isn't 
in the cards. 

Production may be slowed down— 
blit not this year. That would not be 
a cutback. Production would continue 
to build up, but at a slower rate. 

And any cut in the fiscal 1952 mili- 
tary budget— now before Congress— 
would still lease the manufacturing in- 
dustry glutted with orders. Backlogs of 
the 15 leading companies ate estimated 
to total S7.6 billion (page 69). This 
assures good business for several years. 

But the sore spot is this; 

.^t the \crv time negotiators in Kae- 
song were dickering for a truce. Air 
Force and Navy were asking the Joint 
Chiefs of Staff to approve proposed 
requests for mote money for fiscal 1955, 
which begins July 1, 1^52. 

► Ait Force Aims— USAF wants ib pres- 
ent goal of a 95-wing force bs- Julv 

1952 lifted to 120 wings by July the 
following year. But it would settle 
for a more modest boost sooner to 
110 wings. The 120-wing plan would 
require 55 billion mote than the S19.8 
billion -illowed by the Administration 
for the 1952 fiscal year to achieve a 
fully manned 95-wing force bv July 
1952, and require about $29 hiliioh 
during the 1953 fiscal year. 

As of now, this is out. There’s no 
likelihood of increasing the S60-billion 
military budget this fiscal year. At 
best, jes Mill approve a build-up to 
no wings during the 1935 fiscal year. 

The Navy wants its present goal of 
15 carrier wings bv Julv 1932 raised 
to 18-20 svings bv July 1953. The 
Navy's expansion has been the most 
modest of the three senices. It has 
emphasized the de-mothballing and re- 


commis-sioning of ships. Now Navy 
wants the aircraft to equip them. 

The hubbub in Wasliington last 
week over possible cuts in defense ap- 
propriations was founded on precedent. 
'I'he Administration and Congress have 
blown hot and cold on the military 
with each new shift in the international 
winds since the end of World War II. 

► Strengtli for Diplomacy-In public 
speeches and testimony before Con- 
gress. Defense Department spokesmen 
from Secretary George Marshall down 
the line haic taken the offensive to 
avert military fund cuts and a let- 
down in the defense program. Defense 
Mobilizer Charles E. Wilson summed 
it up in his radio-television speech: 
"You cannot win diplomatic victories 
against an enemy of this kind unless 
imr diplomats are backed up by 
Strength.” 

Talk on Capitol Hill provoked that 
and other warnings, riie S60-billion 
1932 fiscal year budget was still bog- 
ged down in the House Appropriations 
Committee, and reporters heard mut- 
terings of a $3 to $I0-bi!1ion slash. 

A cut even of that proportion 
wouldn't mean a reduction in striking 
power goals. Congressmen hastily point 
out. Blit it would mean a postpone- 
ment of the achievement of those goals. 
As Rep. George Mahon, chairman of 
the Nlilitary Appropriations Subcom- 
mittee, points out; "Right now. it's a 
question of bow fast, rather than how 
far.” 

The two add up to the same thing, 
in the opinion of observers. A slower 
rate of biiild-up means a reduced force 
in being at a given date— which was 
exactly Wilson’s point. 

► Wilson Report— Still and all, Wilson’s 
second quarterly report to the Presi- 
dent on "Meeting Defense Goals” gave 
the Congressmen a talking point. As 
has been apparent to industry analvsts 
for some time, aircraft production has 
not been building up as fast as cii’ilian 


niobilizers wanted it to, Wilson’s re- 
port spelled it out: 

"Deliveries are currently about two- 
thirds higher than a year ago. For the 
most part, this increase reflects the ex- 
pansion of the air forces that was al- 
ready planned before Korea, plus what- 
ever speed-up could be achieved in 
plants that were in operation at that 

"Present schedules call for tripling 
the current rate of deliveries in the 
next 12 months or so, which is a big 
increase but still somewhat short of 
targets set by the President when he 
proclaimed the national enieigency." 
At that time, the President called for 
a five-fold increase. 

In a way, this admission is a grim 
triumph for the Air Force, which all 
along has been unhappy about the 
philosophy of building a "base of pro- 
duction” rather than giving the go- 
ahead signal for volume production in 
existing plants. 

► .Aircraft Slump-Military aircraft pro- 
duction for the first quarter of this year 
slumped badlv— to such a low point 
in fact, that military planners vetoed 
rclea.se of military airfraine-wcight pro- 
duction figures because of their possi- 
ble international political effect. 

Since then, the build-up has started 
in earnest and it is still possible for pro- 
duction this year to triple last yeaFs 
output. 

The kev point in the Korean truce sit- 
uation is that no matter what happens, 
the effect on production this year will 
be slight-or none at all. 

There are some grounds to believe 
that many Air Force people would not 
be too unhappy if a Korean settlement 
resulted in a slower pace of produc- 
tion. It would enable them to go back 
to their preferred way of procurement: 
thorough testing, and modification after 
modification to keep up with the 
rapidly changing technology and oper- 
ational demands. 

► No Letdown— The thing observers 
were remembering last week was that 
Air Force plans for its build-up were 
framed before the Korean W'ar began. 
The reason was simple. 

Sccretan- Thomas K. Finlettcr high- 
lighted it 'in a tclei ision interview last 
week. Three times he emphasized the 
importance of the strategic air arm. 
This, plus .-\dininistration warnings 
against a letdown made it seem certain 
production would not be pared back to 
pre-Korean status. 
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Beech Shows Armed T-34 Trainer 


Prelude to a new c'’a]uation of tlie 
Beech T-3-i and Temco T-35 against 
North American’s World War 11 T-6 
began in Washington last week with a 
two-pronged demonstration by the 
Beech Aircraft Co., to sell light plane 
training economy of the 'l'-j4 to USAF 
and potentialities of the plane as a '‘cnb- 
killer" to the Army. 

'I'he Beech single-engine basic- 
primary trainer put in its appearance at 
Washington armed with two -30-caliber 
machine guns and six rockets, three 
under each wing. Alternate weapon 
arrangement is attachment of two 1 SO- 
lb. bombs in place of the rockets or use 
of both in combination. 

The single-engine pilot-trainer com- 
petition, which gets under way next 
month, narrowed to two entries tecentlv 
when Fairchild Engine and Airplane 
Corp. announced that its T-31 version 
of the Navy XNQ-one-time winner of a 
single-engine trainer coirrpetition would 
not be entered. Tlie T-31 had been 
ordered in quantity by Air Force two 
years ago but the contract was later 
canceled- 

► Background— The new trainer compe- 
tition is a modified teWval of the joint 
trainer competition conducted in August 
last year at Randolph AFB. Tex. be- 
tween the presently competing planes 
and the Fairchild T-31- At that time, 
the three entries W”ere to be flown bs' 
AF pilot-stiidents during tire standard 
basic training curriculum. The students’ 
prowess was to be correlated with the 
particular plane flanm in comparison 
with data previously compiled on the 
T-6. The same pattern was to be fol- 
lowed later in the year hs- Navv and 
then ioint recommendations for a new 
set of trainer specifications would he 
evolved by the two sen ices. 

in Korea upset the timetable 
and forced slielvinj of plans to produce 
the ideal trainin' plane suitable to both 
services. Instead, Air Force ordered 
North American, alreadv in heaw pro- 
duction with the T-28 to begin conver- 
sion of stored T-fi trainers, to "G” 
series, \fany of the former warhme 


trainers were already undergoing con- 
version to meet stepped-up pilot train- 
ing schedules. 

At last count, USAF had 2,000 T-6 
aircraft. Contracts for modification of 
700 to G series were authorized out of 
fiscal 1949 funds. Modifications in- 
cluded: rebuilding the Pratt & Whitney 
1 340 engine; metal covered ailerons and 
rudder; installation of single-pane safety 
glass canopy windows; new brakes and 
steerable tail-wheel; new instrument 
panel: 2 wing fuel cells; and square-tip 
prop blades instessd of round tips. 

► Disagreement— Big problem unre- 
solved by Ait Force in its cancellation of 
the Randolph es-aluation was tsvo con- 
flicting training views: 3\’licther to train 
fledgling pilots first in light aircraft 
and then advance them to heavier 
planes as training progressed; or. to start 
them immediately in heavier planes such 
as the T-6 and its later counterpart, the 
North American T-2S. 

There is a widely expanding convic- 
tion among those responsible for pilot 
training that it is far more economical 
to begin initial Bight training in light 
aircraft. Tlie fledgling, it is claimed, 
solos in shorter time and less cost to the 
government in the light plane. There- 
fore, he is easier to train after transition 
to heavier aircraft. 

To the advocates of “the old .seliool" 
immediate training in heavier planes is 
best. They claim that wliile it cakes 
lonpcr to train the student in the be- 
ginning because he flies a heavier plane, 
he acquires a more thorough ground- 
ing in pilot technique just because of 
the trainer's greater weight and power. 

► Cub-Killer— Side issue under examina- 
tion by Air Force and Armv is poten- 
tialities of liaison-type aircraft for armed 
reconnaissance work in forward combat 
areas. ,8rmv, about IS months ago. is- 
sued a regnirement for deselonmcnt of 
armor for liaison aircraft to fill a dual 
front-line mission of long-range artillerv 
spotting anti liglit ground-support. 

Air Force paid little more than lip 
service to this requirement, pointing out 
that ground support was still an opera- 


tion for which it was responsible and 
that light armament for such aircraft 
was impractical. I'he requirement was 

A few months ago in 'iinofliciar' tests 
at I’t. Sill, ()k!a. (Avi.stion Week Mar. 
1 9) Army tried mounting machine guns 
and liglit bombs on an L-3 with good 

► Red Ilaipc— Several weeks ago in 
Korea, a Red China plane, said to have 
been of World War I vintage, played 
hasoe with United Nations troops and 
communications. .Sit Force pilots in jet 
fighters and in slower piston-engine 
fighters and bombers were unable to in- 
tercept the tiny, Ininbering enemy plane 
wc.iving. in and out, Imv over U. N. 
lines. Finally, after several davs, the in- 
terloper was shot down, but only after 
an expensive and elaborate trap was 
plotted by both ground and air. 

A.s a result of this recognition of the 
logic of the Army requirement for light- 
plane armament, .\ir Force is cautiouslv 
reexamining tlie issue. .8t the present 
time, according to an ,\ir Force source, 
there is no money set up for the project. 
But the prospects are good that tliere 
will be shortly, he said. 

Meanwhile Armv brass has been ex- 
amining the Beech T-34 in Washington 
and it is scheduled to be shown at Ft. 
Monroe, headquarters of Army Field 
Forces and later at Ft. Bragg, head- 
quarters of the airborne center .md 
finally at Ft. Sill. Army's artillery center. 
Rapidly growing interest in the cub- 
killer aii'iirs well for the Beech com- 
pany, now spending its own money on 
tlic project. In the words of an Armv 
source, "Beech is getting in there first 
with the most.” 

► Tlisli Favor— .Mr Force is mum on the 
subject of the T-34 as a cub-killer at 
the present time but the nlanc is en- 
joying high favor of too USAF brass. 

r.ow-w inged confisuration of the T-34 
is clean and conventional. Outstanding 
recognition feature of the pUnc is its 
high, large cannov. With full instru- 
mentation and radio, the student pilot 
can do either partial or full instrument 
work. Another feature of the T-34 is 
that the rear-seat occunant has enough 
overhead room to raise the seat to a level 
above that of the forward scat. These 
same features make the plane com- 
pletely adaptable to the Armv require- 

Wing span of the T-34 is 32 ft. 
in.; overall length. 2' ft. lOA in.; 
height on tricycle landing gear is 9 ft. 
7 in.; takeoff gross weight is 2.730 Ib. 

Powerplant of the T-34 is a Conti- 
nental F.-225-8 engine, driving an all- 
metal constant-speed Beech propeller. 
The plane can clear a 30 ft. obstacle on 
takeoff in 918 ft. and land over a 50 ft. 
obstacle in 820 ft. fDesign analysis of 
the T-34 was presented in .^vi.vtion 
Week Aug, 28. 1930.1 
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Buying Change 

New procurement rule 
lets small firms bid on 
negotiated contracts. 

An important new directive has paved 
the way for giving small businesses a 
much bigger share of total USAF pro- 
curement. The means: Modification of 
the negotiated contracts setup-by 
which USAF has been doing bv far tlie 
bulk of its buying— to bring tfie small 
firms into the picture. 

Ever since last December, when mili- 
tary procurement agencies went on an 
emergency basis and negotiated the bulk 
of otden with firms they knew from ex- 
perience could get ’’thar fustest with the 
niostcst,” small business has been 
screaming that (1) They haven't been 
able to find out what the government 
wanted and, (2) they usually couldn’t 
even get enough information on what 
had fen bought on this basis so that 
they could try to get work from the 
contract winners. 

Of course, there still were contracts 
being put out on an advertised coni|jcti- 
tive Msis, but tliese were small in com- 
parison with the negotiated type. -Mso, 
the defense agencies, led bv USAF, 
started the "subcontracting clinic” to 
get small business into the effort— but 
their continued plaint was that they 
wanted to get in as primes, that sub- 
contracting had not yet hit its stride. 

► How It Works— Under the new direc- 
tive, which follows up a Munitions 
Board requirement on all services, the 
small business specialist at Wright Field 
—hub of all USAF procurement— can 
now review Air Force purchase require- 
ments to determine which orders can be 
channeled to small firms. He then for- 
wards these recommendations to the 
contracting officer, and is also author- 
ized to sit in on meetings of boards of 
contract awards and review committees 
where he can press tliesc rccominenda- 

By means of this chain the small com- 
panies will be worked into tlie nego- 
tiated contracts metliod of prociire- 

Here. brieflv, is how it works: 

Pretty soon. Wright Field will send 
out to all its procurement offices Re- 
quest for Proposals, vvhich will he posted 
on bulletin boards in each office’s small 
business section. All RFP’s that is. cov- 
ering negotiated contracts of SIO.OOO 

► Bid Kit- If a manufacturer sees some- 
thing on the board he thinks he can 
handle, lie can request to he shown the 
bid kit. available at the office, contain- 
ing detailed drawings (including blue- 
prints if necessary) and all soecifications 
covering the item. This will enable him 


to decide vvhctliet lie can take the job 
and liovv to figure his bid. He then sub- 
mits the bid to Air Materiel Command, 
Wright I'ield. If it is accepted, the 
regional office will then survey his hcili- 
tics to see if he can fulfill tlie contract. 

It may be that he is incapable of 
taking on the entire job; if so, AMC is 
authorized to split the award among 
several bidders. 

Although the directive became effec- 
tive July 2. don’t rush down to your 
regional USAF procurement office and 
expect to find its small business bulletin 
boards covered with requests for pro- 
posals. It liasn't happened— yet. Bear 
in mind that tlie Air Force has only 
recently concluded one fiscal year, is just 
beginning another and it takes a little 
time to get tiling tolling again. It all 
hinges on Wright Field getting the 
money from Congress to buy. 

► Further Aid to Subs— .\notliet way 
this new setup can aid small firms is to 
help in getting them niore information 
on what USAF is buying. 

The only information made available 
on negotiated contract winners is merely 
a synopsis of the awards, vvhich give 
scant data on tlie material being pur- 

Since these local offices now will get 
bid kits along with the RFP’s, the USAF 
small business reps can, w-ith some 
checking, dig out tlie original bid kits 
that covered those contracts and lay out 
all the necessary specifications and draw- 
ings for study on the spot by the small 
firm. Then, it can determine what if 
anything it could make on subcontract. 
It can then get in touch vvitli the prime 
and try fora subcontract. 

► Previous Method— Of course, the pre- 
scribed routine previously was for the 
sub to contact the prime for business, 
but there liave been complaints that the 
primes have been too sketchv in their 
correspondence., witli the result that the 
potential .sub got too little detailed tech 
data of the kind he needed. This was 
understandable in some respects; it 
would be a big job for a prime to make 
up drawings and spcc.s in sufficient 
quantity. 

It would help the regional office a lot 
if the svnopsis could be coded to indi- 
c.ite which contracts had been handled 
mi a negotiated basis. Regional people 
feel this shouldn’t be too difficult to do, 
and it would rcallv simplifv their job of 
tracing back to the original hid kits. 

Admittedly, tlic new svstem of spread- 
ing the negotiated bidding is going to 
fist the U. S. taxpayer more, but the 
-\ir Force feels it is the best wav to 
riipidlv broaden the industrial base 
ncccs.sarv to provide large production 
sliould an even greater effort be needed 
in a hurrv. And the pressure put on 
Congress bv sm.ill business to get a 
larger sliare of defense production has 
also been a factor in bringing it ahoiit. 


UAL-Pilot Dispute 
Still in Mediation 

White House and National Media- 
tion Board continued working cau- 
tiously. but hard, last week to bring 
United Air Lines management and 
pilots together. The thomv two-year 
dispute broke out last month in a full 
fledged ten-day strike that ended with 
pilots returning to work only under 
threat of government seizure. 

The matter has apparently become a 
top government concern, although the 
pilots ate back on the job on everything 
except the new big Douglas DC-6Bs re- 
cently delivered to United. 'These, the 
pilots still refuse to fly; they are using 
this as the symbol of their main con- 
tention-that they should work less 
liours flight time on larger, faster, mote 
complex equipment. They also demand 
some limit on ground duty time. 

Discussions were moved to Washing- 
tori. And not only the National Media- 
tion Board meml>ets were sitting in on 
the effort to bring the patties together; 
NMB Executive Secretary 'fhomas 
Bickers was pitching in along with 
Mediator John Murray. 

► Side Issues— But at least three events 
drew red herrings across the trail of 
understanding, the vital ingredient of 
mediation and peaceful settlement: 

• Pilot union dissension was reported 
hot (AviATtON Week July 9). A pilot 
executive board meeting in Chicago last 
week reportedly considered deposing 
David Behncke from the presidency of 
the Air Line Pilots Assn. 

• Government sazurc threat put the 
pilots in a poor bargaining position, 
maidng them balkv. A seizure threat 
takes away the pilots’ big pride and 
strength— the right to walk oft a job. 

• By not flying the DC-6B the pilots 
nevertheless continued to strike back at 
the airline: the refusal to fly the "B.” 
though onlv a miniature strike, cost the 
airline a pretty penny each day. 

Earlv in the week, the mediators .vere 
still talking to management and pilots 
-scparatelv— not bringing them face to 
face, Tliis is the early procedure in 
mediation— until the mediators think 
they have some possible basis for settle- 
ment to offer. 

► 33'hv Seizure— Meanwhile, pilots of 
American Airlines joined United Air 
Lines pilots in outspoken resentment of 
the Presidential seizure threat. Ameri- 
can pilots' long dispute with their airline 
is parallel with the United case. 

There was some pilot alarm last week 
over reports the military might con- 
fiscate the struck DC-fiBs of United, 
but an ofiicial Air Force spoke.sinan told 
Aviatios Week he had been in on the 
seizure preparations from the start and 
there was no mention of taking a single 
tvpc of equipment. 
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Douglas Skyrocket — Highest and Fastest 


The supetsoiiic region has been fur- 
tlier explored bv tlic record-breaking 
flight of the Douglas D-558-1I Sky- 
rocket June 1 1 . Navy and Douglas Air- 
craft Co. have claimed the world speed 
and altitude records for a piloted plane 
as one by-product of the Skyrocket's per- 
formance. 

In addition, the flights suggest that 
aircraft designers will soon have more 
data to extend the curves of supersonic 
knowledge obtained from the pioneer- 
ing dashes of the Bell X-I. 

For security reasons, no ofEcial figures 
were given for the flight. But the X-1 
has been credited svith a high speed of 
approximately Mach 1.45 (960 mph.) 
at 61,000 ft., and a Navy r^resentative 
at Douglas’ El Segnndo. Calif., plant 


stated that the Skyrocket had flown 
“considerably" beyond those marks. 
Pilot on the flight was Bill Bridgeman, 
34-year-old Douglas pilot- 
informed quarters at the Pentagon 
speculated that the plane had approxi- 
mated Mach 2 at an altitude of 72.000 
ft. Mach 2 at that height would be 
about 1,324 mph. 

► Flight Details— In a press conference 
at Edwards AFB, location of the record- 
breaking flight, Bridgeman gave some 
of the details. The Skyrocket, whose 
turbojet engine and associated systems 
had been removed to increase the pro- 
pellant capacity for the rocket engine, 
was carried aloft to 35.000 ft. in the 
belly of a B-29 mother ship. After the 
drop, Bridgeman waited about six sec- 


onds before starting the rocket engine. 

Climb to altitude (wide open and at 
a 45-dcg. angle) was begun 51 sec. after 
Bridgeman started the engine. "I just 
put it up at 45 degrees and hung on 
until I reached my altitude, then pushed 
over and looked for the lake before 1 
got too far away from home." 

With the plane still accelerating at 
the pushover, and with about 1 5 percent 
(of three tons total) of fuel left, Bridge- 
man began the high-speed run. 

The Skyrocket passed smoothly 
through sonic speed and continued to 
handle easily during its supersonic trial. 
Powered flight continued for about three 
minutes, during which Bridgeman said 
he was too busy flying to look around 
much, "ft was practically an instrument 
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flight.” His only impression of the sky 
color was that it was dark. 

Somewhat less than 20 min. after the 
drop, Bridgeman greased the plane onto 
the runway at Edwards, dead-stick and 
at about 170 mph. 

► Clianges Made— The Navy Depart- 
ment said that in November. 1949, it 
had been decided that high-altitude re- 
search at supersonic speed would be 
more valuable in its research program. 
As a result, the turbojet engine was rc- 
inosed from the plane to allow more 
space for propellant for the rocket en- 
gine. 

E- H. lleincmann, chief engineer of 
Douglas El Segundo. said that the de- 
cision to abandon the turbojet was made 
because "the more powerful turbojet 
engines wc had expected to bring the 
Skyrocket to peak performance didn’t 

This change logically meant also 
abandoning the early scheme of ground 
takeoff of the D-5^S-I1. So the Na\y 
converted a B-29 to a mother plane. In 
that change, the fuselage section at the 
bomb bay was considerably modified, 
and in addition, a large section was 
chewed out aft of the bomb bay. A 
heavv external reinforcing stringer was 
attaclied just above the cutout to trans- 
fer the bending loads across the cutotit. 

In the Skyrocket, removal of the 
turbojet and ancillaries meant approxi- 
mately doubling the propellant capacity 
for the rocket. 

The powerplant used for the record- 
breaker was a Reaction Motors. Inc.. 
LR3-RM-6 rocket engine. This is 
basically the same engine that powered 
the Bell X-I, but minor changes have 
been made to increase reliability and 
prodiiccability of the engine. 

Witli the turbojet out of the way. 
some fuselage cleanup was possible. The 
inlet scoops were closed over and so 
was the exhaust nozzle which has dis- 
charged through the fuselage aft belly. 

No dimensional changes occurred, 
but there was a slight weight decrease 
to about 15,000 lb- at launch. 

► Special Suit— For the flights, Bridge- 
man wore a new type of pressure suit 
which can be automatically inflated and 
aireonditioned to maintain body tem- 
perature and normal pressure, Details of 
the suit were not discussed, but one 
novel feature was the inclusion of a 
small windshield wiper inside the heavy 
picxiglas facepiece. 

In commenting on the future phases 
of these flight trials, a Naw snokesnian 
told Aviation Wefk that the Skyrocket 
has been pushed just about as far as 
it can be. But he also said that there is 
one more trick that the Naw has up its 
sleeve to squeeze the last bit of per- 
formance out of the Skyrocket. 'Hie 
B-29 will, he said, be fitted with rocket 
fuel tanks to top off the Skyrocket tanks. 
This is necessary because considerable 


fuel is lost by evaporation in getting tlie 
ship to launching altitude, and records 
can be a matter of extra seconds of 
powered flight. 

After completion of the tests with 
topping, the Navy turns the Skyrocket 
over to the NACA for its evaluation pro- 
gram. Currently, NAC.^ is flying one 
Skyrocket of the turbojet-rocket type in 
stability and control research. 

SEC Lists Aviation 
Stock Transactions 

total of 6,872 shares of Thompson 
Products, Inc., common stock was pur- 
chased by officers and directors of tlic 
company, through the exercise of right . 
for common stock which they held. 
Securities and Exchange Commission’s 
latest survey shows. 




Cornell Lab Steps 
Up Research Work 

llic Cornell Aeronautical Laboratory, 
Inc., Buffalo. N. Y., reports that in 
the next 1 2 months it expects to double 
its pre-Kore.m outbreak business. 

Dr. Theodore P. Wright, president 
of the Buffalo laboratory, and vice presi- 
dent of research at Cornell University, 
said the Korean conflict and national 
mobilization effort lifted the annual 
volume of business completed in the 
fiscal year ended June 30 to S4.3 mil- 
lion. 'ihls compared with $3.6 million 
in the previous 12-month period. 

Mote than 95 percent of the labora- 
tory’s work has to do with research and 
development projects for the armed 
forces, Atomic Energy Commission and 
other government agencies- The dollar 
volume of research business to be com- 
pleted by the laboratory in the next 
year is expected to be $6-5 million. 

Wright disclosed that the Buffalo 
laboratory is working on 130 different 
rescarcli projects. 

Because most of laboratory’s research 
is "classified". Wright said only that 
the laboratory conducts considerable 
research and development involving 
"guided mi.vsilcs, armament, special 
project instrumentation, and a capacity 
schedule of windtunnel testing anti 
flight-testing." 


CAA, CAB Budgets 
Slashed in House 


Ho 

■ H 1952 fiscal vearbudact ft. .. 

i Civil 
The $200 million 
d for CA.\ was clipped by 
n, Construc- 
t; Tlic $37 

, d for air navigation was 

trirmned back to $20 million; $54 mil- 
lion asked for Air Force construction 


The $3.9 It 


d for CAB 


The House committee turned down 
CAA’s bid for $600,000 to initiate a 
protohpe testing program. 
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French Show 

Advanced design of 
lightplanes offers best 
chance for leadership. 

By Boss Hazeltioe 
AfcGraiv-HiJJ World News) 

Paris— French-built light planes, in- 
cluding some of the world’s smallest 
jets, stole the show at the Nineteenth 
International Air Salon in Paris. 

Although military planes dominated 
in nmnbers both at the vast erihibition 
hall in the Grand Palace and at Ae fly- 
ing demonstration at Le Bourget field 
i.Vvi.viioN Week July 9, p. 17). visitors 
crowded thickest about the light craft- 
planes )iieant just for pleasure and con- 

► Claim to Fame— French ingenuity in 
design gave them plenty to admire and 
talk about. It is in the field of light 
planes, especially light pleasure craft, 
that France puts forward any claims to 
«orld leadership. 

Four of the new French light planes 
were jjarticularly outstanding. The 
SIPA 200, a tiny jet-propelled two- 
scatcr that can be sold for $12,000 to 
$15,000, was the top attraction among 
sport planes. 

The SIPA 200 is powered by a Tur- 
bbiiieca Pallas turbojet with 3S3-lb. 
thrust and has a maximum speed of 
267 mph. It cruises at 236 mp'h. The 
plane’s ceiling is 26,250 ft., and its 
range is between 310 and 372 miles. 

Dimensions: wingspan 23.6 ft.; 

length 16.8 ft.; height 5.8 ft.; weight 
empty 636 lb.; weight loaded and car- 
rving rivo persons 1,390 lb. The plane 
has a retractable tricycle landing gear. 
It is of all-metal construction. 

► Strange Designs— Among Other inter- 
esting small planes were: 

• Fouga Cyclope II, another jet half- 
pint, was designed for acrobatic flying. 
Its makers claim it can be used both in 
basic and advanced flight training. The 
Cyclope is a midwing monoplane pow- 
ered by a Turboineca Pallas turbojet- 
It made its first flight Apr. 28, 1951- 

Its maximum speed is 217 mph., and 
its initial rate of climb is 1.574 fpm. 
Dimensions; span 29 ft.; length 22 ft.: 
height 5 ft. 10 in.; weight empty 944 
lb.; weight loaded 1,371 lb.; ceiling 
29.527 ft.; range 187 mi. 

• Fouga Gemeaiix I basically is just two 
Cyclope II planes joined together by a 
central wing section. Equipment and 
controls ate the same in both cockpits 
so that either engine can operate sep- 
arately. 

The Gemeaux is designed to answer 
the requirements of a two-seat airframe 
for jet engine tests and special experi- 
ments. Its maximum speed is 205 mph., 



Progress in Civil Planes 


LIGHTPLANES DOMINATED the scene at the 19lh Paris Air Salon. 



SIPA 200. 
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it.s initial rate of climb is 1,083 fpm.; 
ceiling 31,163 ft.; range 187 mi. 

The plane has fixed four-wheel land- 
ing gear. It made its first flight Mat. 7, 
1951- Dimensions; span 35 ft., 8 in.; 
length 22 ft.; heigfit 6 ft., 6 in.; 
weight empty 1,595 lb.; weight loaded 
2,381 lb. 

• Ilutel Dubois HD 10 is an experi- 
mental aircraft with a long, very narrow 
wing that has been under test since its 
first flidit Aug. 5, 1948. Its makers say 
the HD lO’s high aspect ratio wing 
(35-2) braced by lift struts gives a lift- 
drag ratio higher than that of a canti- 
lever wing of tlic same span and area. 

Hurd Dubois claims the wing design 
improves flying properties and enables 
file plane to carrv 30 to 40 percent 
greater weight with the same power 
and at the same cruising sp»d as planes 
with conventional wings. Yhe company 
now is building a medium cargo plane 
utilizing the same principle. 

The HD 10 is powered by a Praga 
75-hp. engine. Its maximum speed is 
158.5 inpTi. It is equipped with re- 
tractable tricycle landing gear. Dimen- 
sions: span 39 ft., 4 in.; length 16 ft. 
10 in.; width of wing 15.75 in.; wing 
area 48.0 sq. ft.; weight empty 837.8 
lb.; weight loaded 1,146.4 lb.; wing 
loading 25.74 Ib./sq. ft.; power loading 
15 lb./hp. 

► Target Pbne— In a far comer of the 
c-xhibition hall the Frendi Air Arsenal 
exhibited for the first time its new pulse- 
jet, radio-controlled target plane, the 
Arsenal 5501. The target plane can be 
launched either from a 59-ft. catapult or 
from a piggy-back position on a plane 
in flight, ft is controlled in fligfit by 
radio and by a gyroscopic stabilizer- It 
lands by means of a parachute aided by 
tsvo brake rockets set off by a proximity 
Lsc to assist in absorbing the landing 

The Arsenal 5501 can climb to 13,- 
000 ft. in nine minutes and reach a 
maximum speed of 340 mph. at that 
altitude. It can stay in the air about 
45 minutes. Its ceiling is 19,500 ft., 
and it can be controlled by radio to a 
maximum range of 31-25 mi. 

Dimensions; span 14 ft., 1 in.; length 
19 ft., 6 in.; height 5 ft., 2 in,; total 
weight 1,452 lb. 

► Transports-In the field of transport 
aircraft, the French aviation industry 
.showed off five planes. All five have 
been thoroughly tested and now are 
being produced in series. 

The biggest of the group is the SE 
2010 Armagnac, a four engine monster 
designed for trans-Atlantic service. Fif- 
teen Annagnacs have been ordered, and 
the first eight ate scheduled to be de- 
livered to Air France at the beginning 
of 1952. 

• Amiagnac can carry a maximum pay- 
load of 18 tons at a cruising speed of 
280 mph. Its range with a full payload 
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is 1,250 mi. With a load of only six 
tons, its range is 4,040 mi. The plane 
can carry 84 first-class passengers or 
1 60 thirci<lass passengers. It is powered 
by Pratt and \VTiitney engines of 5,500 
hp. each. 

Dimensions; span 1 59 ft., 1 in.; 
length 1 28 ft., 9 in.; height 42 ft, 7 in.; 
weight empty 84,070 lb. 

• Breguet 76 “Deux Fonts” (double 
decker) was designed to carry cargo or 
passengers over distances of approxi- 
mately 1,500 mi. Its fuselage is divided 
into two decks to give it a very large 
carrying capacity. Built in three ver- 
sions, it can carw a total of 106 pas- 
sengers on both decks, or 59 passengers 
on the upper deck and eight to ten tons 
of freight on the lower, or a maximum 
total cargo load of 15 tons on both 

The plane is powered by four Pratt 
and Whitney R-2800 CA 18 engines 
of 2,400 hp. each. Fifteen Breguet 
“Deux Fonts” ate under construction. 
Air France expects to put the first of 
them into service in the near future. 
Dimensions: span 141 ft., I in.; length 
97 ft., 5 in.; height 31 ft.; weight empty 
55,903 lb. Its craising speed is 230 

• SO 30 F Bretagne is a two-engine 
medium transport that already is in 
service on Air Maroc and .4ir Algerie 
lines. Fifteen of the planes have been 
produced to date and another 25 are on 
order or under construction. 

The later models of the Bretagne are 
powered by Pratt and Whitney R-2800 
CA 18 engines that give it a cruising 
speed of 267 mph. at 16,404 ft. The 
plane’s maximum range at 56 percent of 
takeoff power is 1,392 mi., and it can 
carry 8,818.5 lb.; payload 620 miles at 
56 percent of full power. 

Dimensions; span 88 ft.. 2 in.; length 
62 ft., 2 in.; weight emptv 29,994 lb.; 
takeoff weight 42.990 lb. ' 

An experimental sersion of the Bre- 
tagne has been fitted with Hispano 
Nene turbojet engines. This plane, the 
SO 30 Nene. made its first flight on 
Mar. 15, 1951. Its performance has not 
yet been made public. 

• Nord 2501 is a two-engine military 
transport powered by Bristol Hercules 
engines of 2,040 hp. each. A total of 
160 has been ordered for the French 
Air Force. Becaues of its high wing and 
tail, the plane is easily loaded from 
trucks. It carries 946 gallons of fuel in 
the central section of the wing, and its 
range with a load of 11,684 lb. is 932 
mi. Its maximum speed is 274 mph., 
and its cruising speed 208 mph. 

Dimensions; span 105 ft., 7 in,; 
length 62 ft., 8 in.; height 20 ft.. 6 in.; 
weight empty 12 tons; total weight 20 
tons- 

• Marcel Dassault MD 315 is a two- 
engine military transport of which 300 
have been produced or are on order. 


Three French military liaison squadrons 
already are equipped with this type of 
plane. 

The MD 315 is a low wing mono- 
plane with twin tail fins. Its maximum 
speed is 236 mph., and its cruising speed 
186 mph. Its range is 755 mi. It is 
powered by SNECMA 12-S engines and 
carries ten passengers. Dimensions: span 
69 ft.; length 42 ft.; height 15 ft.; 
weight empty 9,369 lb.; total weight 
12,865 lb. 

► Helicopters— Visitors to the exhibition 
in the Grand Palace this year could 
travel to the flying show at Le Boutget 
field by helicopter from an improvised 
helicopter terminal at the Gate des In- 
valides, just across the Seine from the 
exhibition hall. And at Le Bouiget on 
July 1 they saw in flight what the 
French claim is the world’s first jet- 
propelled helicopter, the SO 1120 
.Ariel III. 

The Ariel 111 is powered by a Tur- 
bomeco Artouste turbine giving 272 hp. 
Its rotor is driven by combustion cham- 
bers at the tips of the blades. Com- 
pressed ait is fed through the hollow 
rotor blades to the combustion cham- 
bers where fuel is injected. 

It has a maximum speed of 112 mph. 
and a cruising speed of 84 mph. Ceiling 
is 9,514 ft. and service ceiling 11,811 
ft. Fitted with two seats it can fly at 
56 mph. for a period of two hours and 
45 minutes. 

The Ariel III, one of the proudest 
achievements of the French aviation in- 
dustry, stood squarely in the center of 
tlie ffdiibition hall. 'I’wo other French 
helicopters— the SE 3120 and the two 
rotor Breguet DR III— also vs-ere on dis- 
play. The only American or British 
planes in the Grand Palace were heli- 
copters- the Bell 47 D1 and the Bristol 
171 Mark III. 

Undoubtediv the prominence of heli- 
copters in the I’aris snow- was partly due 
to the fact that helicopters arc among 
tlie easiest and most interesting aircraft 
to display indoors. But visitors came 
away with the impression that the em- 
phasis on helicopters this year was also a 
clue to the future of aviation— a future 
in which the ungainly but extremely 
useful helicopter could be expected to 
play an important part. 

Navy Names Kaman 
In Gas-Turbine Test 

Kaman Aircraft Corp., Windsor 
Locks, Conn., is named winner of a 
Navy competition for development en- 
gineering studies utilizing the gas-tur- 
Bine engine as power plant for heli- 
copters. 

Kaman, whose proposal was adjudged 
as the most comprehensive among those 
entered by several major helicopter com- 
panies, will conduct its research tests 


using the Boeing developed 502-2 gas 
turbine as a helicopter engine. 

The Boeing 502-2 is a small pro- 
peller-jet engine developed from the 
original Bonng 500 turbojet engine. 
The 502-2 weighs 184 lb.; has a single- 
stage compressor and two-stage turbine 
with a geared propeller-drive. The en- 
gine develops 200 shaft hp.; is 42 in. 
long; has a diameter of 22 in.; and a 
frontal area of 2.2 so. ft. 

Navy announced that it has also been 
testing the Boeing engine for possible 
adaptation as a high-speed boat power 

S lant. The Boeing Go., meanwhile, 
as been raadtesting the engine in a 
large trailer truck as possible replace- 
ment for the conventional diesel engine- 
The gas turbine has been under con- 
siderable study by all three military serv- 
ices because of inherent engine plant 
simplicity. Navy lists advantages of the 
gas turbine over the conventional piston 
engine for use in helicopters because of 
mechanical simplification and field 
maintenance; lack of centrifugal clutch 
and cooling fan; considerable savings in 
weight; and ability to operate on tero- 
senc as well as with high octane 
gasoline. 

Kaman has been awarded approxi- 
mately $100,000 for its gas turbine en- 
gineering program. 

Four Awards End 
Basic Pilot Program 

Recent awards of four additional 
civilian flight school contracts by USAF 
for basic pilot training complete the 
present program of nine school con- 
tracts, but unsuccessful bids will be 
kept on file at AMC for future refer- 
ence, in event of additional expansion. 

Four new schools will be opened by 
successful bidders as follows; 

Anderson Air Activities, Milwaukee, 
at Malden, Aug. 21. 

Aviation Associates and Southern 
Airways, both of Atlanta, at Bainbridge, 
Ga,, Aug. 21. 

Dart . Aero Tech, Inc., Chicago, at 
Marana, Ariz., Oct. 2. 

Serv-Air Inc., Raleigli, N, C., at Kins- 
ton, N. C., Nov. 9. 

Four schools previously announced 
are already in operation as follows: 

At Greenville (Miss.) .AFB, Graham 
Aviation Co., Butler, Pa. 

At Columbus (Miss.) .AFB, Cali- 
fornia Eastern Airways, Inc., Oakland, 
Cal. 

At Spence Field, Moultrie, Ca.. 
Hawthorne Flying Ser\-ice. Charleston, 
S.C. 

At Bartow Field, Fla., Garner Avia- 
tion Co., Richmond, Va. 

The ninth school will be opened 
July 9, at Hondo, Texas, by Texas 
Aviation Industries, San Antonio. 
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AXIVANr AIRCRAFT FANS 

provide ice-protection for Parked Packets 


The Fairchild Packet must be ready at all times to 
carry airborne troops or supplies to forward areas. 
The wings of parked aircraft, however, sometimes 
become coated with ice or frost which may literally 
stop them cold. To minimize this possibility, Fairchild 
engineers designed a forced hot-air system for wing- 
panel de-icing while the plane is on the ground. Two 
Joy AXIVANE Aircraft Fans supply combustion and 
ventilating air to eight 400,000 BTU heaters. The 
heated air can be valved either into the wing panels 
or into the cargo and cabin space. No space is wasted 
by the fans, since their compact size permits them to 
be installed between the vertical fuselage frames. 

Each of these highly-efficient 1.5 H.P. fans produces 
1100 C.F.M. at 5.5” static pressure, yet weighs only 22 
pounds and is only 9 " in diameter. A & N design 
specifications. Superior features of all Joy Aircraft 
Fans are compact design, shock-resistant strength, 
minimum operating noise, and the most favorable air 
volume-io-weight and electric-to-air power ratios. 


Here ore some of the many uses for Joy AXIVANE 
Aircraft Fans: Windshield de*frosling, windshield 
or wing de-icing, cabin heating, cabin ventilating, 
cockpit heating, cooling radio and electronic 
equipment, cooling voltoge regulators, oil cooling, 
gear-box cooling, instrument cooling, air recircu- 
lation, and high-altitude pressurizer boosting, 

^ Write for Bulletin, or 
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Industry Views, Approves Optical Tooling 


Demonstration of Republic method results in broad 
acceptance of principle, but differences on details. 


By Thomas M. Self 

Republic Aviation Corp. demon- 
strated its optical looking methods at 
the 882nd Air Force Specialized Depot 
in Maywood, Calif-, during a four-day 
industry-wide show, and this is what it 

• The aircraft industry is universally 
agreed that there is a real future in 
optics to establish the basic reference 
line; but aircraft manufacturers want to 
expetiinent with their own ideas in 
working from the optical reference line 
—whether it be a collimator, optical 
positioner, auto-reflection, or whatever. 

• Mamifacturers consider the applica- 
tion of optics to tooling still in the 
embryonic Stage, They showed no in- 
clination to “buy” the Republic system 
where alignment points are set by the 
Universal Optical Positioner, Nor did 
they go mucli for the clamp type cast- 
ings, an accessory which both Republic 
and the ,\ir Force hold dear to their 
hearts. The fooling engineers con- 
cluded casting-type jigs do not have 
sufficient advantages for their adoption 
at this time. 

► Big Tum-Ont-The industry-wide 
demonstration was nevertheless an im- 
portant victory for optical tooling. More 
than 200 tooling representatives from 
32 companies attended, plus a consider- 
able number of armed forces repre- 
sentatives. (Tlic industry-wide demon- 
stration replaced tlie originally sched- 
uled exhibits at the Lockheed and 
North American factorics.l 

This Qvenvlielming interest greatly 
pleased the Air Force. It expects to get 


much more “follow through” from the 
companies now than it did from an Air 
Force demonstration six months ago. 

One of the clearest summations of 
industry feeling on optical tooling was 
made by Steve Bean, chief tooling engi- 
neer at Lockheed Aircraft Corp. (Lock- 
heed, like Boeing, has been working on 
its OV.T1 method of optical tooling for 
about a year). 

Bean told .Aviation Week, "We 
believe all possibilities of optical tooling 
haven't been explored yet. We are 
working with an optical line of sight, 
the same as Republic. But we work 
from that line of sight a little differ- 
ently. It is too early to narrow down 
tlic approaches to the problem.” 

Commenting on the Republic sys- 
tem. Bean saiJ he thought the optical 
positioner is fine if you are going to 
use poured connecting fittings- Lock- 
heed does not. 

► Phis &• Minus— Concerning castings. 
Ire said Lockheed has analyzed cost and 
weight data and has studied all the ad- 
r-antages and disadvantages of stand- 
ardization and disassembly and found 
the ads-antages do not biitweigli the 
disadvantages. Lockliecd still prefers 
welded structures. 

He enlarged on this. In all respects 
except salvage, he said, welded struc- 
tures are equal or superior. Castings give 
you about 100 percent salvage compared 
to 75 percent for welded structures. 
But on the other hand, vou don’t tie 
up as much money in welded structures. 
Furthermore, you aren’t limited in size 
of pipe. Lockheed used standard fittings 
in the last war, Bean said, but couldn'^t 


get tlieni once and had to buy oil well 
pipe. 

As for portability, you can build 
welded structures wnicli can be taken 
apart. Lockheed is doing this now. 
They can be moved just as readily and 
rcassambled accurately without difficulty 
and without mechanical fittings at every 
joint, 

Even jigs that weren’t designed for 
breaking can be cut apart and reassem- 
bled. You do it by building a mechan- 
ical joint before cutting, using precision 
rings wifli accurate spacers. North 
American did this on Af-1 jigs sent to 
Columbus. 

► The Important Thing— Adolph K.i<- 
tclowitz. Republic's cliief tool designer, 
said in summation at the end of the 
conference; “The important thing is to 
use optics to set measurements. Optics 
should be used to set the standards. Bc- 
vond tliat, the little tricks all give you a 
good job. it is a question which is 
more speedier, more effective for you." 

F.. J. Schneider of Engis Equipment 
Ctr., Cliicago. told .Aviation Week; "1 
don’t think any of the substitutes for 
Republic's positioner are going to sur- 
pass it. All of them (the manufacturers) 
say they are going to make one, but I 
don't think they can.” 

► The Money Angle— Manufacturers 
were vers' cost-conscious regarding clamp 
castings- Kastelowitz replied that cost 
data is difficult to judge. But he 
observed tliat you couldn’t write the 
cost off in a one-time use of castings. 
Nor would it be practical for one com- 
pany to go into castings extensively. It 
«ould have to be industry-wide so that 
manufacturing costs of the castings 
could be brought down and one mami- 

(Corifimied on page 24) 
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Harlwell stainless 
steel, swage'type cable 
tenninalsare manu* 
factured to conform to 
all requirements of 
Army and Navy speci- 
fications. For over 10 
years they have been con- 
tinuously produced for the 
Aircraft Industry. Every 
operation in their manu- 
facture is under rigid quality 
control resulting in an 
approved cable terminal for 
every application. Wc also 
design and manufacture 
special cable terminals to your 
drawings and specifications. 

A large inventory of all types 
and sizes is maintained to 
effect immediate delivery on 
your requirements. 


P 


Packaged Profecfion 




HARTWELL 

AVIATION SUPPLY COMPANY 


9035 Venice Boulevard, Los Angeles 3d, Calif. 

HARTWELL Flush torches and Hinges 
HARTWELL AncreFt Fitlings. 



Optical Tooling From Coast to Coast . . . 
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TETERBORO, NEW JERSEY 

NATION IN AVIATION 
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The use and value of S.S. White flexible shafts as a means 
of driving aircraft accessories is amply demonstrated in 
the crop-dusting helicopter shown above. The shaft transmits 
power from the accessory gear box to an impeller-type pump 
which drives the insecticide to the spray nozzles. Can you 
think of a simpler, more effective way to do the job? 

S.S. White flexible shafts of both the power drive and remote 
control types ace widely used in aircraft. Their adaptability, 
simplicity and dependability meet all the requirements of this 
type of duty. For details, 



Western District Office • Times Building, Long Beach, California 



KASTELOWITZ: The principle is the 
tiling. 


factuter wouldn’t have to carry big 

Kastelowitz said Republic wasn’t us- 
ing castings exclusively, but that cast- 
ings make up good fixtures and fast; 
they help tool design and they help 
standardization. 

► Variations— Manufacturers, generally, 
were pretty well sold on the Taylor- 
Hobson and other British optical equip- 
ment. But they all have different meth- 
ods of setting vertical measurements and 
measuring lineal distances: 

• North American thinks it might com- 
bine optics with its own positioning 
bars to obtain lineal measurements. 

• McDonnell Aircraft Corp, is working 
out a metliod of using accurately meas- 
ured cubes in place of the positioner to 
obtain measurements off tire reference 

• Lockheed Aircraft Corp, uses its auto- 
reflection and flash hack target arrange- 
ment to set fittings perpendicular to a 
line of sight. Lockheed claims the use 
of auto-reflection is a valuable asset to 
optical tooling because of the very great 
accuracy that can be obtained, the ease 
and spMd with which good results may 
be produced and the very small size 
of the auto-reflection minor button 
makes it applicable in so many places 
that are inaccessible to the T-ll colli- 
mator, or other means of locating to 
eliminate displacement and tilt. 

Lockheed uses a physi-optical method 
to check distances along the basic line 
of sight. This is Lockheed's newest de- 
\clopment, following experimentation 
with extended inside micrometer, physi- 
cal projection from a tooling bar, linear 
.station layout on the jig frame and 
linear station pin hole locations on the 
jig frame. 

Tlie system combines physical means 
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It's all hero! Everything any private or cor- 
poration flyer needs in the icay of perfect 
facilities for inbound-oiuhoiind i^etc York 
City air tra ffic. 


Score up Lintlen Airport as the finest, most 
conveniently localerl major air field under 
private managemenl in the New York City 
metropolitan area. Linden .Airport’s complete 
modern facilities include well-paved runways 
and 80.000 .square feet of heated hangar space, 


Cities Service Aero Oils 
Cities Service Cisco Solvent Engine Cleaner 
Cities Service Aero Greases and 
Aviation Specialty Lubricants 



There’s never a landing fee. and you'll find 
it as convenient as it is economical to store 
your plane at Linden. Be sure to make Linden 
.Airport your stopover point when visiting in 
the New York area. Three major bus lines pass 
ihe door, plus Pennsylvania rail connections 
direct to New York. 


CITIES SERVICE 



AVIATION PRODUCTS 

New York Chicago 
In the South: Arkansas Fuel Oil Co. 




PlEXISUS' 


AS landinR light cover on n( 
globe-girdling Lockheed 14 
king flight broadened dra 


On (oday’s planes, too, Plexiglas is the stand* 
ard transparent material. With improved 


From its use as a landing light cover on the 
nose of a globe-circling plane, to a position 
as aviation's standard material for transparent 
enclosures and windows — Plexiglas has 
kept pace with the industry’s rapid growth. 


In 1938, whan Howard Hughes took off on 
his flight around the world, Plexiglas rode 
with him— shielding the landing light in the 
nose of his Lockheed 14. It was a dramatic 
use of a new material. Within less than two 
years, Rohm & Haas had developed methods 
of producing and forming torge Plexiglas 
sheets for airplane enclosures, and helped 
make possible the improved aerodynamics 
of the planes of 1940-50. 


heat resistance and stress-solvent craze 
resistance, Plexiglas II meets rigorous 
Army-Navy specifications for current high- 
speed, high-altitude aircraft. And the pres- 
ent trend toward laminated enclcsures on 
combat planes is possible because of the 
adaptability of Plexiglas to the necessary 
laminating and fabricating techniques. 


For the planes of the future, Rohm & Haas 
laboratories are working to raise the quality 
of transparent plastics to even higher stand- 
ards. Our technicians and service staff 
stand ready to help in any problem involv- 
ing aviation applications of Plexiglas. 


Our new Handbook for Aircraft Engineers 
should be in your hands. Send for it. 


ROHM e HAAS 


COM PANT 

WASHINGTON SOUARE. PHILADELPHIA $, PA 


iind optical instruments to detcrniiiic 
mca.^orciuent of length. Lockheed com- 
bines use of a pentagonal prism in an 
optical square with a precision bar. 
itolcs ate drilled accurately at five-inch 
intervals on the bar and projected op- 
tically to the jig. 

The use of the penta ptism allows for 
j great deal more latitude in aligning 
llie optical ^uate to a line of sight with- 
out incurring any appreciable error, 
Lockheed savs. In other words, the 
"setup error'' using a triangular prism 
instrument is compounded by the dis- 
tances involved; but the error of setup 
of a pentagonal instrument is the same 
at two feet as at 40 feet. 

► Thoughts for Blending— There was 
considerable interest in the Lockheed 
svsteni. Many tooling engineers thought 
fhes- might t« able to combine some of 
its best points with the Republic and 
their own particular tooling tricks, par- 
ticularly the use of the penta prism in 
connection with a precision bar. They 
were also excited about Lockheed’s sim- 
ple methods in developing optical appli- 
cations without e.xpensive or compli- 
cated equipment. One example is Lock- 
liecd's use of a flash back target instead 
of a collimator. 

It was conceded that the difficulty in 
the Locidieed system is getting accurate 
penta prisms. 

A common complaint about optics 
generally was that they do not help you 
out on distance measurement. Some 
of the above paragraphs tell of ap- 
proaches taken to the problems by man- 
ii/.ictiucrs. One other solution said to 
be in the works is a precision steel tape 
lield under constant tension. 

► Tlie Tooling View— Here are some 
comments by tooling people present at 
the Air Force demonstrations. 

Latham Pollock, tooling superinten- 
dent at North American, said, "We are 
really just observing todav. Optics is 
brand new to us. It (the Republic sys- 
teml certainly gives a good reliable base- 
line; it scorns’ ideal for jigs like the F-95 
and bigger. But the Universal Optical 
Positioner is just one way to work in 

Pollock went on to say that llie main 
thing the mamifactiiicrs will consider in 
adopting optical tooling is the cost. lie 
pointed out the Air Force is not going 
to allow any more monej' for optical 
tooling. Therefore any system of optical 
tooling must be competitive in costs. 
"Vobodv wants to spend more for tool- 
ing than' be has to. You can't sell tools.” 

.Another North American spokesman 
said liis company "was not ready to en- 
dorse the Republic system as the ulti- 
mate in tooling." 

.\ rqsrcsentativc from McDonnell 
said tliat on a new contract his com- 
pany is building two separate sets of 
tnol'ing. one for optics and one con\en- 
tinnal so as not to hold up production. 




ALERT ! 




% When the red alert sounds there’s’ 
no compromise for dependability, perform- 
ance. and quick starts! That's why the 
light weight GLA high energy condenser 
discharge system is specified for the Air 
Force’s fighting jets. These ignition systems . 
combine advanced electronic development 
with unique space and weight saving design 
— each system is engineered to deliver 
maximum performance through the widest 
possible range of operating conditions. 

Solving complex ignition problems and 
producing the equipment is our business. 
Our engineering department invites your 
inquiry. May we hear from you? 





tical tooling but «-as unable to "sell the 
front office.” 

►Frank Words— Comment was quite 
outspoken on the Republic jigs with 
clamp-ty« castings-"too high off the 
floor ; \\'e can weld cheapen’; and "It 
is too big,” Another tooling representa- 
tive said. “'ITie Germans used clamps 

“°PeoS*wh?'^rnl?ere7 the AMC 



had trouble holding to t 

tolerances required rer stressed sk... o..- 
craft. He noted that when the specifica- 


.’t fiv. 

He ^ve ... .vv.v,.,., 

SAMA got a damaged F-84 wing. Tlie 
rapair shop took off the skin section bv 



a . 


is finaliv T. 


pilot would 'fly it. 
could have 
pair jig had 
Collins 




He pointed out, too, that whereas 
manufacturers wouldn’t release produc- 
tion fixtures to repair wings, thev or the 
maintenance depots could set up a 
proper rerair jig using optical tooling. 

Optical tooling was also put forth 
as a valuable aid in avionics. Precision 
radar requires phenomenal tolerances in 
alignment which would be aided by op- 
tical tooling. 

►AMC Questionnaire— Though response 
was weak to the AMC questionaire on 
clamp hqie fixtures and optical tooling, 
a summary of the reaction might prove 
interesting. 

• Nearly everx’one agreed that past ex- 
perience has shown the need for design- 


AVIATION 


<, July 16, 


GOVERNMENT 

SPECinCATION 


INTEGRAL 

WING TANK SEALERS 




ADHESIVES - COATINGS * SEALERS 



RxroRr *H0 c*SISf:M“s^L7;f^'re"pr:Lv‘f..“-irw r 






THE THEORY and DESIGN of GAS 
TURBINES and JET ENGINES 



JET AIRCRAFT 
POWER SYSTEMS 



ing fixtures which ace easily moved 
around. 

• On the accessibility to clamp tjpe fix- 
tures, the answers were divided this 
way; adequate working area, yes 22, 
no 5; normal access to parts in fixtures. 
)'es 24, no 7; allow for normal removal 
of assembly, yes 25, no 2. 

• Seventeen said denronstcations and 
other information received to date satis- 
fied them on the rigidity of the fixture 
structure; eleven said they were not 
satisfied. 

• The majority answering the question- 
naire said they thought clamp castings 
had potential value in experimental, 
repair, or small quantity production. 


Only a few saw use of clamp castings m 
medium production (up to SO applica- 
tions a month). Not one saw a poten- 
tial use for damp castings in large pro- 
duction (over 50 applications a month). 
All questions were oased on the assump- 
tion that castings were readily available. 
■ On the rouse value of pipe and cast- 
ings when aircraft models change, 16 
appraised the reuse value high, 7 me- 
dium, 6 low. 

• Manufacturers said they were plan- 
ning optical applications to tooling of 
the following model aircraft: F2H-3, 
F-86, F-34, B-36, P2V, B-47, F-94, and 
T-33. 

• They saw no size or dimensional fix- 
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tore limitations imposed by optical 
equipment, and the ma.ximum dimen- 
sional limitation listed was 75 ft. Other 
limitations on fixture size cited were 
the power of optics and size of target. 

• Only one person tliought present 
experience witn optics indicated masters 
could be completely eliminated, 'fhe 
majority thought they could be partially 
eliminated. One commented that there 
will always be applications for masters. 

• Another comment was that small fix- 
tures are easier to set up by conventional 
metliods. Another thought optical tool- 
ing would end straight hinge lines. 

(Kastclowitz admitted it pays in some 
eases to make small master tools. But 
lie insisted tlie Universal Optical Posi- 
tioner should be used to check and 
maintain and reproduce masters.) 

• A majority, 17, thought that the pres- 
ent use of optics would not eliminate 
the use of master plasters, patterns, or 
dummies; seven thought optics might 
eliminate their use about 20 percent. 

• The answers were about equally di- 
vided on the relative costs of masters 
versus optics on three hypothetical proj- 
ects: 1. to set hole patterns of wing 
joints; 2. small inspection covers and 
doors; and 3. fuselage and wing attach 
angle butt joints. 

• Tliere was even division on whether 
learning time in designing fixtures of 
optical systems is relatively high or low. 
One comment was that high-caliber 
tool designers can pick it up rast. The 
majority felt that lower skills could not 
be used effectively on fixtures incor- 
porating optics. 

The last question AMC asked was 
which phases it should explore in fu- 
ture developments of aircraft tooling. 
Answers were; conservation of critical 
materials, standard castings, inter- 
changeability, substitutes Tot lineal 
measurement, standard terminology, 
jigs for one-shot spot welding, methods 
for forming titanium. 

► Smallest Detail— The extent of the 
interest in applications of optical tool- 
ing was evidenced in the attention to 
such details as the low-melting point 
materials used to encase fixture attach- 
ing parts. (Evciyone uses Cerro matrix 
or Cerrotrue.) Kastclowitz su^csted 
running a tube from the melting pot to 
the castings to be fixed to save trouble 
in dipping from the melting pot. But 
McDonnell’s chief tooling engineer, 
Hesskamp, doesn’t think it will work. 
If the metal sets the least bit it 
freeze up and block. McDonnelll i 
ing a new pot with a petcock and is go 
ing to put heat on the petcock. Kastelo 
witz said there was a question ho« 
Cerrotrue would stand up. but McDon 
nell reports it is standing up very 

Some time savings reported o 
tical tooling were these: 

Boeing figures that by using optics 
to align jigs it can save 1,500 hours on 



USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR 
RELIABILITY BY YEARS OF SATISFACTORY SERVICE. 
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All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron<onstantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used, A few 
typical ranges are listed below. 


Aecurate ratiometers, these LEWIS 
indicators are remarkably free of volt- 
age error, have nearly linear scales 
(not crowded at the ends) and are 
magnetically shielded. A few typical 
ranges are given below. Not shown is 
Model 46B, 2W single. 

MOOEl 47B, lit" cat* to AND 10403 
—70 to -HtSO'C AN S790-6 or AN 5790T6 
0 to -I- US’ C Oil Temp. ... 

—so to -l-SO’C Air Temp. 

—70 to -I-ISO’C AN S79S-6 or AN 579ST6 
-)-30 to -|-230’P Oil Temp. . . . 

-1-100 to -t-300‘C Cylinder Temp. 



FOR BEST RESULTS USE LEWIS THERMOCOUPLES AND LEWIS BULBS WITH THESE INDICATORS 


THE LEWIS ENGINEERING COe 

NAUGATUCK, CONNECTICUT 


AVIATION 


C, July 16, 1951 






.1 job tliat would ordinarily take 4,500 
to 5,000 hours. 

Lockheed reported it used only 87 
hours to locate two trim bars by the 
optica! and auto-reflection method. On 
an identical jig, 140 hours were spmt 
locating by conventional methods, ^is 
does not give a true picture however 
because considerable learning time is in- 
cluded. Lockheed set the second bar in 
24 hours. 

► AIA Standards— After the four-dav 
conference, the optical tooling panel of 
the inanufticturine methods committee 
of the Aircraft Industries Assn, met and 
adopted some minimum standards to be 
used in optical tooling. The panel 
agreed to investigate further suen as- 
pects of optical tooling as distance 
measuring equipment and auto reflec. 

Western members of AIA had previ- 
ously agreed to go in the same direction 
on optical tooling, and at this meeting 
the eastern representatives agreed to 
follow the same standards. 

They standardized on these minimum 
accessories only; the diameter of the 
target and the outside diameter of the 
telescope. This is so they can inter- 
change jigs. For example, if Boeing sent 
Douglas a jig which was aligned op- 
tically Dougl^ could put its ovm tele- 
scopes in the same position on the jig 
and align. 

AIA members bv no means i^recd to 
any system of optical tooling. They in- 
tend to keep ingenuity and flexibility 
in development. 

Boeing. Northop, Cliance-Vought, 
Convair, Republic, Lockheed, Martin. 
North American, and Douglas were 
represertted on the panel, Charles Glas- 
gow, chief tooling engineer of Doug- 
las. was chairman. 

► Reassembly Time— The actual reas- 
sembly demonstration at Maywood 
went as scheduled. A summary times 
in manhours used on the Lockheed 
F-94 and the North American F86-D 

North 

Lockheed American 


Design time 
Fabrication time 
Breakdown and 
skidding 
Rc-asscinbly 


950 1822 

2591 5997 


21 8U 

31 75 


These are development hours. 'Ihe 
figures would be substantiallv reduced 
by complete familiarization of person- 
nel with tlie Republic method of fix- 
ture construction. Reassembly hours 
might be increased, however. For rea- 
sons of expediency, a tolerance of plus 
or minus .010 was held in the demon- 
stration. (Accuraev depends on time use 
in setting up, and vice versa). 

By using greater care, a tolerance of 
plus or minus ,001 and 6 seconds an- 
gularity can be held. 
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AVIONICS 

Design Trends in Buried Antennas 

With more ami more avionics using more and more 
antennas, engineers devise intriquing installations. 
Rapid increases in the amount of air- 


Silence 
Jet Engine 
Roar 



with the 

Industrial Sound Control 


Portable 

JEI TEST MUEFLER 

You can bring the test cell to 
the plane with this revolution- 
ary portable jet test muffler. 
Jet engines with or without 
after-burners can be tested 
right in the plane . . . onywhere! 

• Dampens Noise Efliciently 

• Deflects hot gases safely 

• Easily moved anywhere 



borne avionic equipment have pro- 
duced many changes in the appearance 
of fast aircraft since the second World 
War. The 6rst tendency was to "Chiist- 
inas-troe" the aircraft by hanging an- 
tennas externally wherever space could 
be found. 

But jet aircraft speeds imposed new 
structural loadings on external antennas, 
to say nothing of the Overall configura- 
tion drag increase. More and more, 
designers began searching for ways to 
make a stronger, lower-drag antenna. 

’I'hcv found the answer in the sub- 
merged (or suppressed) antenna, where 
the entire radiating or receiving surface 
is enclosed within the contour of the 
aircraft. Proness in this new avionics 
design field has been rapid- And some 
of the advances were told recently at 
the second airborne electronics confer- 
ence of the Institute of Radio Engi- 

I-'ollowing is a roundup of some of 
the significant points ntadc by .several 
authors in papers presented at the con- 
ference. Taken together, they present 
a basic approach to the understanding 
and practice of submerged antenna de- 
sign. 

► Basic Irio-.kvionic systems in air- 
craft have three basic duties to perform. 
These can be subdivided further by 
definition and hmetion: 

• Cominudications. There are two sub- 
groups here, long-range (liaison) and 
short-range (command). .Long-range 
communications are generally of the 
air-to-grmmd type; short-range are eitlrer 
air-to-air, such as in combat fonnations, 
or air-to-ground, such as in ground-con- 
trolled interceptions. 

• Nasiration. There are two sub-groups 
here also, terrestrial reference wstems 
and target reference systems. The for- 
mer is generally a long-range naviga- 
tional aid of moderate accuracy, such 
as Loran. The latter is short-range, pre- 
cision system tvpified by bomb-aiming 
ladar or target Jioming systems. 

• Target acquisition. This heading 
would include all systems which locate 
and vector the aircraft to a specific tar- 
get such as an enemy plane or a friendly 

► Frequency Range— Tire frequency 
range for ssstems which has been de- 
veloped in the classes above varies from 
SO kc/s to 30,000 mc/s. For conveni- 
ence. this entire spectrum is divided 


into tow, medium-high and ultra-high 
frequencies. This division, incidentally, 
is not a standard one in which tlie band 
width is marked by “x" cycles at the 
low end and "y” cycles at the hieli 
end. Rather, it makes the division by 
a comparison of the dimensions of tlic 
arifraine and the wavelength. 

In this manner, low frequency covets 
the range where the maximum airplane 
dimensions are small compared to the 
operating warelength. -\t medium-higli 
frequencies, wavelength and airframe 
dimensions arc comparable. And at 
ultra-high frequencies, airframe dimen- 
sions are large compared with the oper- 
ating wavelength, 

► Low Frequency— The primary use of 
low-frequency systems is found in in- 
termediate and long-distance naviga- 
tional aids: Loran, radio range and auto- 
matic radio compass. \'crtical polariza- 
tion is universafly u.sed to avoid the 
large ground attenuation common to 
horizontallv polarized fields. 

Such vertically polarized, low-fre- 
qucncy transmissions give strong 
ground-ware signals out to distances of 
several hundred miles. There is tire 
drawback that in tropical and temper- 
ate regions, the atmospheric static lei-el 
is high at these frequences. 

The magnitude of the noise Icr cl due 
to atmospheric static is such that in- 
creasing tlic effective height of a receiv- 
ing antenna docs not improve the signal- 
to-noise ratio. This implies that a short 
antenna gives performance almost 
equivalent to a very long one; in tvpiral 
cases, antenna lengths of one or two 
meters are satisfactory. 

Airborne, low-frequency antennas ra- 
diate like an elementary dipole. Con- 
sequently, the design problem becomes 
one of getting the proper orientation of 
the radiation pattern so that an effective 
useful height component is obtained 
for vertical polarization. 

In the case of the trailing-wire an- 
tenna, for example, the drag of the wire 
causes it to trail at a very small angle 
with the horizon at current flight 
speeds. At 500 knots, the angle is some- 
what less than -I deg, TTiis niean.s that 
the standard Air Force trailing antenna 
of 200-ft. lengtlr shows an effective 
height for vertical polarization of only 
about two meters. 

► MUF Problems— This band is taken 
to be from about 2 to 24 mc/s for 
typical aircraft. One characteristic of 
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"Portrait of a Man Who Dared 

to Change Procedures" 


'^HIS purchasing agent saw the possibilities of producing that difficult part by the 
LI Die Castings method. He investigated and found thatParker was among the oldest 


names in Die Castings with 50 years of experience in producing Die Castings for all 
of industry. During the last war nearly all of Parker's production went to the aircraft 
industry. The Parker engineers were called in early in the planning stages. With 
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Mon jayloail! That’s vvliat modem uircrafl tlesisu 
demands — and that’s xvliy niagiiesiuin, tlie world’s 
lightest structural metal, liiids ever increasing use in 
air Iraii.spurlaliuii. One-third lighter than the next 
lightest structural metal, it cuts important pounds 
olT weight, without sacrificing strength. As a result 
today’s bumiser covers greater distances, at higher 
altitudes and increased speeds — with mure payload ! 

In addition to its liglitiiess, magnesium is easily- 


fabricated. .All forms of fabrication may Ik used: cast- 
ings, furgings, extrusions, sheet and plate. In many 
cases, magnesium is actually the lowest cost metal 
since it permits noteworthy economies in fabrication. 

Wherev er a product is made to be moved or lifted, 
magnesium should be investigated. A vital metal in 
air transporlalioii today, it offers even greater design 
im[)rovcments for tomorrow. Kec[> your eye on 
magnesium if your aim is light weight. 


THE DOW CHEMICAL COMPANY 

Mognesium Deportment • MWlond, M/chigon 
Miw rerk • S«>g>, • esilsMpSla • WaU,l»el«n • AHgnN 
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these systems is that distances between 
aircraft and distant installation range 
from 200 to 1,500 mi. Thus, the ground 
wave signal is insignificant as compared 
to the signal transmitted by way of the 
ionosphere. 

Polarization of the receiving antenna 
or the radiating field is unimportant, 
since signals in this frequency range 
undergo a violent and unstable rotation 
of polarization when they are reflected 
from the ionosphere. 

One measure of the antenna system 
efficiency in the medium-high frequency 
range Is the product of radiation effi- 
ciency (ratio of power radiated, within 
the range of useful vertical angles, to 
total power radiated) and power trans- 
fer efficienev (ratio of power radiated to 
power developed in transmitter output 
tank circuit). Radiation efficiencies 
range from 50 to 60 percent at lower 
frequencies, to 20 percent at the higher; 
power transfer efficiencies can be ex- 
tremely low, even less than 10 percent. 
Generally, then, the antenna system 
efficiency ranges from 5 to 15 percent 
for typical wire antenna systems on air- 
craft. 

► Ultra-High rrequency— Typical sys- 
tems operating at tliese frequencies 
would include command communica- 
tions, ILS, DME, VOR, radar beacon 
and absolute altiractdr. Propagation 
distance is limited to line-of-sight, 
which in the case of air-to-air communi- 
cations can be as great as 500 mi., and 
for ground-to-air from 250 to 500 mi. 

UHF reception is affected by inter- 
ference phenomena from multi-path 
propagation. This interference is be- 
tween the reflected ground wave and 
the direct wave from the transmitting 
antenna, and amounts to a diffracted 
pattern in a vertical plane. Conse- 
quently, a plane flying toward a ground 
station from a great distance will re- 
ceive a signal level that rises and then 
fades into noise cyclically as the range 
decreases. 

In the air-to-air case, a similar effect 
occurs, complicated by a dynamic effect. 
If two planes close on each other at a 
high rate of speed while communicat- 
ing. the dynamic interference between 
direct and reflected signals produces 
both pha.se and amplitude modulation 
of the carrier. These modulation fre- 
quencies can be in the audio range, and 
tnus produce a high noise level on the 
desired modulation. 

Circular polarization and highly di- 
rective antennas have been su^sted 
as means to avoid this interference of 
UHF signals, but both systems have 
limitations- 

► Speed a Problem— !n addition to these 
propagation charaeteristics. which seem 
to be inherent in the antenna systems, 
airplane speeds have posed a new set of 
problems. For instance, no 600-mph, 
jet craft will trail a 200-ft. wire antenna. 


Nor will it use any exposed masts or 
wire antennas to create additional drag. 

Consequently, there has been much 
interest in and increasing use of, sup- 
pressed antennas, where the antenna is 
completely submerged within the air- 
plane contour. 

One of the most useful sections of 
the airpbne for the location of these 
antennas is the vertical tail. 'Phis sur- 
face can be used to act as an antenna 
(as in the case of Loran equipment) or 
to mount other antennas tor UlIF sys- 



to a modined Douglas C-54D, the up- 
per seven feet of vertical tail was elec- 
trically insulated from the rest of the 
.structure by a six-in. gap. All the struc- 
tural elements in this insulating section 
were replaced by parts of Fibcrglas 
cloth bonded with a special resin. 

In this system, tire insulated section 
of the vertical surface was used as the 
antenna for liaison communication, 
both transmitting and receiving, and 
for Loran reception. The UHF systems 
antennas all operated at above 100 mc/s 
and were in the form of slots or flush- 
mounted radiators located in the upper 
surface of the fin. 

► Fin-Cap Antenna— In the case of the 
Boeing 13-47 Stratojet, it was necessary 
to develop a flush Loran antenna which 
could be integrated into the airframe 
without major redesign of any parts. 

Investigation of sescral possible con- 
figurations for the antenna led to se- 
lection of the plastic fin tip section. 
Basis for the decision was two-fold; 
First, the area was available and could 
be adapted with only minor revisions; 
Second, measurements on a full-scale 
airplane showed that there were very 
high field gradients around the tip of 
the vertical fin. There was an e.xpected 
advantage in using the increased field 
at this point to reduce the size of the 
antenna. 

Development proceeded with the 
final design evolving from a cut-and-try 
procedure, aimed at optimizing antenna 
capacity and effective height without 
appreciably affecting the VOR antenna 
performance. (It was necessary for the 
Loran antenna to share the fin cap 
with the VOR antenna.) 

Final configuration of the antenna 
is an inverted "L" with the loading 
section made of an aluminum shell 
molded into the Fiberglas cap. A phos- 
phor-bronze down-lead completes the 
assembly. Physical dimensions of the 
antenna are 68 in, by 13 in. F.ffectivc 
antenna height was one meter. 

One concern of the designers was the 
precipitation static influence on an- 
tenna performance. This was because 
the antenna is located in an area of 
high electrical stress. But the same 
factors that control static discharge 
have increased antenna effectiveness. 



provides the 
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OF mULATlOH 
[FFICIEHCY FOR JET 
PROPFLLFO AIRCRAFT 

al Isisulation mast bs liyhi 
rsighi and bulk. 

itt has a surface density of .05 lb. 
per sq. ft. and a nominal thickness of if. In. 
Pre-fabricated blanket for typical jet tailpipe is 
ly '4 in. thick. REfRASIL Is resilient— wifi not 
ck down or disintegrate under vibration. 


REPRASIL pt^fabricated removable blanket with 
nominal thickness of 4 inch, will give a temper- 
ature drop from high of 1300' F. to low ot 300* F. 
REFRASIL wdl withstand sustained exposure to 
temperaturos up to 1800* F, and flash temper- 
atures of 400* F. mote, without breakdown. 
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ASIL Is available as pre-fabricated remov- 
blankets, preformed to any desirable specl- 
flcations. Insulating efficiency of REFRASIL 
Blankets is not affected by frequently repeated 
removal and installation operations, 
fOfleUET AIRCRAFT MANUFACTURERS Pit: 
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iiid so it is anticipated that the signal- 
to-noise ratio vi'ill be equivalent to 
otlter locations on the airplane. In addi- 
tion, the fin cap has been treated with 
a conducting paint to pres’cnt charging 
of the plastic with respect to the air- 
craft. 

► Wing-Tip Antenna— One of North 
American’s jet fighters (presumably a 
modified F-86) was the subject of 
a deselopment program which evolved 
an omnidirectional range antenna built 
into the left wing tip. Some previous 
Bight tests on a light plane had shown 
that such an antenna provided adequate 
reception and was less susceptible to 
ignition noise. 

Of course, the antenna had to be 
light in weight and have assembly and 
fabrication techniques adaptable to pro- 
duction. A further requirement was 
that the design be such that the antenna 
could be assembled on a line basis with- 
out post-assembly tuning adjustments. 

A radiation pattern study was made, 
using a one-tenth scale model of the 
plane. Model was made of wood, with 
an undercoat of zinc sprayed on. The 
finish coat was copper. 

This model study showed that the 
installation gave a relatively omnidirec- 
tional pattern; subsequently, a full-scale 
modcup of the left wing was built. The 
mockup extended about li wavelengths 
from the antenna. It was made of wood 
beams covered with temc plate with 
soldered joints. 

Numerous models of a shunt-fed ele- 
ment were investigated; tubing, flat 
strip and bar stock were among those 
tried. The final choice was a flat strip 
of 24 SO aluminum alloy. A plastic 
support was used near the aft end of 
the radiating element, and the capacity 
loading of this support and the Fiber- 
glas rib made it possible to shorten the 
antenna several inches. 

► Duct-Lip Antenna-Another installa- 
tion of a submerged antenna on a North 
American jet fighter was developed 
around a glide-path antenna. Investiga- 
tions were made of a cavity antenna lo- 
cated in the leading edge of the air 
inlet lower lip. 

Same design requirements of weight, 
fabricah'on and no post-assembly tun- 
ing held for this antenna as for the 
wing-tip antenna. And again, model 
and ful^scale tests were made along the 
development road. 

Experimental steps in the antenna 
design were made which included the 
fabrication of a half-cvlinder cavity 
resonator and one semi-elliptical shaped, 
After experiments with these, one pro- 
totype antenna was constructed which 
was found to be very similar in electrical 
properties to the developed experimen- 
tal antenna. 

After the cavity resonator has been 
mounted in the lip, a Fiberglas cover is 
placed over the cavity opening and 
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important to your product? 


Torrington Needle Bearings contribute to weighf-ond-spoce- 
soving design in mony products. 

For any given load. Needle Searings weigh less and require 
less radial space than ony other type of anti-friction unit. 

Needle Bearings olso permit weight savings in reloted com- 
ponents. Only a bore machined to proper dimensions is re- 
quired for the housing and no spacers or retainers ore needed. 

So, if your product can benefit from tight weight, let our 
engineers help you utilize the weight- and space-saving ad- 
vantages of Torrington Needle Bearings. 

THE TORRINGTON COMPANY 

Torrington, Conn. • South Bend 21, Ind. 

Diiirkl Offices and Distributors in Prlnclpol Cities of United Stoles ond Conodo 
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It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle— U.S.A. 

America has set an amazing record of progress in 50 years— but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system. 

Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances— ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype and to atomic energy and its un- 

told potentialities. 

^ Since 1900 we have increased our supply of machine power Wi times. 

Since 1900 we have more than doubled the output each of us produces for 
every hour we work. 

★ Since 1900 we have increased our annual income from less than J2400 per 
household to about 24000 (in dollars of the same purchasing power), yet . . . 

^ Since 1900 we have cut 18 hours from our average work week— equivalent to 
two present average workdays. 

How’ did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 
ever known. 

THIS IS THE MIRACLE OF AMERICA . . . it’s only beginning to unfold. 

Published in the public interest by: 

McGraw-Hill Publications 
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fastened to the skin of the aircraft. 'ITiis 
cover has a slight capacity shunting 
effect, and the prototype antenna was 
designed for best results with a Kibet- 
glas cover i in. thick. 

The final model of the glide path 
cavity and Kibetglas cover was built by 
NAA using aircraft production tech- 
niques. The cover is a molded part, and 
is sprayed with Gaco compound to re- 
duce erosion of the surface. 

These typical examples represent enr- 
rent-dav thinking and practice in the 
field of antenna design for high-speed 
aircraft. Such adsanced craft as the 
de Havilland Comet and the Avro Jet- 
liner have completely suppressed an- 
tenna systems. And these kinds of 
antennas will become more and more 
familiar to the aircraft designers as air- 
plane speeds go higher and as avionic 
equipment increases in scope and num- 

The above report is based on a group of 
papers presented at the second annual air- 
borne elcctronies conference of the Institute 
of Radio Engineers recently held at Dayton. 
Ohio. fncIuJed in the group svere: 

"Systems Con.siderations in Aircraft An- 
tenna Design." bv John V. N. Granger; 

"Vertical Stablhaer Antenna System for 
Multiple Operation," by R. DeLitan, J. T. 
Boll/ahn, A. R. Ellis and D. R. Scheuch; 

"Fin Cap Zero-Drag Loran Antenna," by 
Gerald Weinstein; 

"A Wing Tip Omnidirectional Range 
Antenna for a let Fighter Aircraft," by 
James O- Martin; 

"A Glide Fatli Cavity Antenna for a Jet 
Fighter Aircraft," by Louis E. Raburn. 

Fault-Finder Spots 
Electrical Defects 

A. V. Roe Canada Ltd.’s Jetliner will 
be equipped with a fault analyzer for 
spotting defects in the craft’s ac. elec- 
trical system. 

When a fault occurs in an aircraft 
ac. system it is usually difficult to de- 
termine whether it is due to an over- 
load, overvoltage at voltage failure. Fre- 
quently this results in a system being 
switched off wlien only a minor fault 
has occurred and has not rendered it 
unserviceable. 

With the fault analyv.cr the flight en- 
gineer or ground crew can quickly spot 
the nature and location or the fault, 
assess its significance and take measures 
to isolate or repair the defect or ignore 
it. as conditions require. 

Arrangement of the analyzer includes 
a group of warning lamps on the Sight 
engineer’s panel, each lamp indicating 
the nature of the fault and in which 
phase of the alternator it has occurred. 

If the voltage drops unduly in one 
of the circuits, it causes de-enetgization 
of a relay connected from the affected 
phase line to ground. This causes a 
set of contacts to close, lighting the ap- 
propriate light. 



The Reasons: QUALITY, 

PERFORMANCE, SERVICE 


For eleven years, Globe Corporation, Aircraft Division, has 
used Glidair Aircraft Finishes exclusively on target aircraft 
for the U. S. Navy. Now, with stepped-up production on its 
new pulse jet- powered pilotless model,Globe depends more 
than ever on Glidden . . . for Glidair primers and lacquers that 
exceed government requirements . . . for prompt, sure deliv- 
eries... and for technical service that helps speed production. 
To get the right finish for any aircraft application — civilian 
or military— plu.s expert technical guidance, contact your 
Glidair representative, or write: 


AVIQUIPO, INC., 2S B«av«i 


GLIDAIR ^ 

^-^i/wia^tjMhes pt etmii punpode, 
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Agricultural Plane Shows Unique Features 


CAA-sponsored crafl is being widely demonstrated in 
hope manufacturers will adopt its patent-free devices. 


Manufachitets and agricultural groups 
are now getting a chance to er'aluate 
the new Ag-1 prototype "flying tractor.” 
This is tlie first plane ever designed and 
built exclusively for super-safe and ef- 
ficient CTop control flying. 

Civil Aeronautics Administration, 
which sponsored its development, hopes 
to get manufacturers to build at least 
part of the special features of this plane 
into a model of their own. There are 
no patents on the design features of the 
plane, and ruanufacturers are urged to 
lift any or all ideas from it. 

CAX paid $50,000 to Texas A & M 
Personal Aircraft Research Center to 
design and build the plane, in response 


to industry and flying farmer demand- 

Outstanding characteristics, observed 
at a recent Washington demonstration 
before government and industry offi- 
cials, were its extreme safeW, pilot visi- 
bility, controlbbility and farm utility. 
► Sa’fety First— Outstanding feature of 
the Ag-1 is built-in safet\' at ever\' an- 
gle. It’s a flying padded cell, relatively 
speaking. Unlilce a cell, though, the 
cockpit of this plane gives exceptional 
visibility in eveiy direction-especially 
forward, where it counts most. Colli- 
sions with objects accounted for over 
half the fatal duster accident last year 
(see table, p. 47). 

•4jid slow'-flight control built into this 


plane ssith fuil-wing-lcngth slotted flap 
and slot-lip aileron is another big inher- 
ent safety factor. Stalls accounted for 
1 5 of the total 45 fatal duster accidents 
last year. 

► Pilot's Protection-Structural safety 
features include adjustable pilot seat 
that will stand a 40G shock. Shoulder 
harness reel leaves the pilot free to lean 
fonvard while working, yet at the start 
of a negative acceleration forecasting a 
crash an impact gadget reels in on Die 
shoulder harness SO the pilot’s body 
will not fly forward and strike part of 
the cockpit. 

The plane’s nose is long and is stif- 
fened by external and internal bracing. 
Guide tubes over the cockpit will pass a 
phone wire over the pilot’s head, and a 
cable stretched from cockpit crash bar 
to tbe top of the vertical fin will pass 
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The safety of the splendid new odditions to the flying fleets of the U. S. Aii^Torces ond Novy is further 
safeguarded by SWEDLON fuel cell backing— the improved plastic backing self-seoling fuel cells. 

It not only measures op fully to A.A.F, Spec. 12042, Types I and II, and NavyJ^§. M-717, but 
adds o further sofety factor in SWEDLOW vigilance in inspection and the higSmanufoeturing 
standards opparenf in all SWEDLOW lominates. 

Two plants in California and the centrally located plant in Ohio a 
the aircroft industry, with duplicated facilities and tooling as a precautionary n 
r ony emergency. 

# We shall be glad fa assign 
o staff engineer to work 
with you in solving problems 
in plastics connected with 
new developments in 
the industry. 



the phone wire aft without its cutting 
the fin. 

► Visibility— Tire pilot of the AG-1 sits 
high in an open cockpit. He sees down- 


ward in ail directions except through 
tlie wings. The crash-bar fairing is no 
wide: than his head, so he can com- 
fortably look back to his field before 
making his turn to return for anotlicr 

So specialized is this plane in favor of 
visibilit)', that the open cockpit is really 
far too open for comfortable cross- 
country flight. CA.^ Ft. Worth aircraft 
division chief C. W. Von Rosenberg 
lost his navigation map to the wind 
while bringing the plane from Texas to 
Washington for the demonstration. 

► Controllability— Pilot Von Rosenberg 
told Aviation ^VEEK that the .^g-l 
handles beautifully at speeds right down 
to the stall, flaps up or down. Stall is 
around 35-40 inph. CAA and other 
pilots have put it through all “quali- 
tative" evaluation-stall, turn, etc,— but 
have not yet done meticulous fact-find- 
ing on rate of climb, gross load and 
runaway-length requirements, and other 
detail operation statistics. 

Those will come after the current 
promotion and evaluation tout. CAA 
•Administrator C. F, Horne says ex- 
pectations ate for early certification of 
the plane after the tour. The tout will 
continue about as long as groups ask to 
see it; CAA will send it anywhere 
within reason. 

The full flap acts also as an aileron. 
And when flaps are down, the slot-lip 
aileron takes main control over later^ 
control. Rosenberg says he has flown 
the plane with slot-lip aileron only (flap 
aileron stationary) and had almost too 
much control. The slot-lip when up 
acts as a spoiler of lift over the large 
high-lift flap. 

► Fann Utility— This plane probably 
has the fattest wing in use. It holds 
the spray tanks and equipment— and pro- 
vides exceptionally high lift at low 
speed- Spraying system is thus built 
right in along whole length of wings, 
giving maximum distribution. The pro- 
totype now flying has not yet had its 
rotary dusting equipment installed. 
Tliat goes in the accessory section, be- 
hind the engine and in front of the 

All-metal construction means long 
life without hangaring, minimum air- 
frame maintenance, and safety. 

Farm utility is built into this plane 
in every practical way the dcsigiiers 
could do it. Tliat was a principal aim. 
Safety, visibility and conholbbility are 
vital to farm utility, 

► Small-Field Performance— WTiile CAA 
has not yet made accurate measure- 
ments of takeoff distance required, the 
plane was designed for takeoff of 1,320 
ft. Von Rosenberg says the plane seems 
to make it in about 1.300 ft. with no 

Some observers at the Washington 
demonstration commented that more 
power would not be amiss. Present unit 



for ItlMOTt CONKOl 

of mnipu 
comix CIRCUITS 

Many versatile designs of stepping, 
counting, adding and subtracting, 
latching, and circuil selecting re- 
lays ace made possible by the 
combination of me Ledex Rotary 
Solenoid and wafer type rotaty 
switches. Self-stepped or exter- 
oallv impulsed, the device is im- 
mediately adaptable to many 
remote control applications. A 
choice of wire sizes pecroits a wide 
range of operating voltages and 
power requirements. Various type* 
of mountings further increase it* 
adaptability. In addition to its 
positive control of multiple, com- 
plex circuits, a reserve of mechani- 
cal power is available for the pet- 
formance of duties other than 
twitching operations. 

We supply to quantity users and 
tolicit the opportunity to be of 
assistance in solving multiple cir- 
cuit relay problems. 
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No /naffer uj|iaf(joiifi(|... 

Ijou^ilbeHerwithGULF! 


Yes, regardless of your plane’s engine type, 
there’s a great Gulf oil that will keep it run- 
ning more smoothly — more efficiently— more 
economically! For example: 




ffli' liorizonfalln opiiosai /lireraft fn^ines 
ife fiulfpride Aviata Oil-Series D ! 

Here is the world’s finest detergent dispersant avia- 
tion oil, the only aviation oil put through Gulf’s 
exclusive Alchlor process to remove extra carbon 
and sludge formers. Users have increased periods 
between overhauls up to 100%! 


fop radial /lirnraft Engines, ifS 6 (J 1 F 
AmaftEngmOil-Series R ! 

This is a fine quality, non-detergent, straight min- 
eral lubricating oil! It’s highly effective in retarding 
carbon and sludge formations and maintains body 
at high operating temperatures. Especially recom- 
mended for maximum operating periods between 
overhauls! 

Don’t settle for less! The correct Gulf aviation 
oil will solve all your lubrication problems. And, 
once you’ve tried it, you’ll agree . . . 



ff^^feaffo^ofli/in^ wiffi GULF! 

ftmTIOH PKODUCTS GULF OIL CORPORATION . . . GULF REFINING COMPANY 
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IS a 225-hp. engine donated by Con- 
tinental Motors. While the plane is not 
"under-powered," many customers of 
today may want the plane more power- 
ful. Von Roienbetg says that a 260-hp. 
geared Lycoming would be a good one 
to get more efficiency on takeoff- Plane 
will take anything up to the 450-hp, 
Pratt & Whitney radial which, though 
definitely not needed, would give the 
plane Super-Cub take-off and climb. 

Icing Protection 

Avro Canada’s Jetliner icing trials have 
been conducted with netv electro- 
thermal leading edge rubber sheeting 
that combines anti-icing and dc-icing 
features. 

This electrothermal equipment, 
manufactured by Goodyear Tire & 
Rubber Co., is erosion-resistant rubber 
housing resistance elements. A strip 
along the nose of the leading edge is 
heated continuously to prevent icing. 
Intermittent heating is applied to the 
balance of the rubber sheeti^ running 
aft on top and bottom. Inis cyclic 
heating permits a small amount of ice 
accumulation, which is broken loose 
periodically. The operation is designed 
to prevent water run-back and freezing 
on the unprotected aft surfaces of the 
wing. 


file haring the least pressure drag for 
a given auxiliary condition, such as 
some particular thickness ratio or struc- 
tural r^uirement. 

To illustrate the theory, calculations 
are made using tlie equations of linear- 
ized supersonic flow. The results sliow 
tliat: 

• Optimum airfoil profiles generally 
have blunt trailing edges. 

• Optimum thickness distribution de- 
pends only on one dimensionless pa- 
rameter involving Mach number, air/oil 
thickness ratio and base pressure coef- 

Pressure drag calculated for the op- 
timum profile is compared to that of 
a biconvex, sliarp-trailing-edge profile 
which satisfies the same structural re- 
quirement. The reduction in pressure 
drag depends on tlic base pressure 
parameter and varies from a few percent 
to as much as 7J percent. 

A cautionary note suggests tliat cate 
be used in applying the quantitative 
results, since the note is concerned only 
with pressure drag. 

Results can be directly applied if the 
skin-friction co-efficient is insensitive to 
small changes in profile shape (such as 
in turbulent flow at high Reynolds 
numbers) or if the friction is small 
compared to pressure drag (such as 
with thick airfoils). — DAA 



DARNELL 

CASTERS 


I Darnell Dependa* I 
bility assures sav- H 
ings, service, safety, H 
speed. A caster or H 
wheelforeveryuse. H 
You are sure to find I 
the exact caster or H 
wheel for your indi- H 
vidual requirements H 
in the Darnell line. H 
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I NACA Reports 

► Development of Magnesium-Ccrian 
Forged Alloys for Elevated-Tempera- 
ture Service (TN 2325)— by K. Grube, 
R. Kaiser, L. W. Eastwood, C. M. 
Schwartz and H. C, Cross. 

This note covets the alloy-develop- 
ment phase of the project, which was 
to incEude in addition a study correlat- 
ing composition and structure with re- 
sistance to creep. The nominal com- 
position of the teeoinmeiided alloy is 
1.7 percent manganese, 2 percent ce- 
rium, 0.25 percent nickel, and the rest 
magnesium. The alloy should be solu- 
tion heat-treated at l.OdOF. 

TTie developed alloy showed superior 
properties to previous types, and con- 
sequently it was felt that furtlrcr manu- 
facturing of new alloys would be tin- 
necessary. 

NACA sponsored and assisted finan- 
cially in this study, conducted at the 
Battelle Memorial Institute- — D.AA 

► Airfoil Profiles for Minimum Pressure 
Drag at Supersonic Velocities— General 
Anaivsis with Application to Linearized 
Supi^onic Flow (TN 2264)-by Dean 
R. Chapman, 

This interesting note develops the 
theoretical means for calculating a pro- 
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SUPERAERODYN.^MICS, high-altitudc *nw phenomenon, is studied in this “windtunnel". 

New Way to Study Altitude Flow 


A new superjerodynainic windtunnel 
intended to explore the properties of 
How at simulated altitudes of 80 to 200 
miles has gone into operation at the 
Berkeley campus of the University of 
California. 

The new test device uses a molecular 
beam similar to the type used in nuclear 
research. Speed simulation to date has 
been limited to a low supersonic value, 
although greater capabilities have been 
demonstrated. 

Funds from the Office of Naval Re- 
search and the Office of Ait Research 
were used to build the tunnel, which 
was designed to extend the range of the 
university's low-pressure, supersonic 
windtunnel, the world's first to be capa- 
ble of test conditions simulating as high 
as a 70-mi, altitude. 

The main component of the “tunnel” 
is a stainless steel tube about five feet 
long and 18 inches diameter. Auxiliary 
pumps and instruments complete the 
apparatus. 

► By Definition — Superaetodynamic 


Hows occur at extreme altitudes— of the 
order of 100 miles-where the ait den- 
sity is very low and the molecular mean 
freepath is large, 

The molecular mean free path is the 
average distance traveled by any mole- 
cule between collisions with other 
molecules. At sea level standard condi- 
tions, the mean free path is about three- 
millionths of an in,; at an altitude of 90 
miles, the free path is about 10 ft. 

As it happens, an altitude of about 50 
miles marks the lower limit of the ap- 
pearance of superaerodymamic flow; at 
the 100-mile level, almost any vehicle 
would be in such flow, A further con- 
dition is that the flight Mach number 
must be greater than the flight Reyn- 
olds' number. However, there is no 
reason why the Mach number couldn't 
be less than one; in other words, there 
can be subsonic superaerodynamic flow. 

For flight in this regime, the vehicle 
can be considered to be flying against a 
molecular beam, in which the effect 
of collisions between air molecules can 
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• From pistons to turbines — we continue to advance with the 
aviation industry. Our production includes substantial com- 
mitments for Gear Box Assemblies, Auxiliary Drives, Hydraulic 
Gear Box Drive Assemblies, and Gear Assemblies for J-47 
Jet Engines. 

With facilities that produced thousands of reciprocating 
engines in World War II, we are now manufacturing our own 
engines, airframe and landing gear components for the mili- 
tary services. 



Jacobs 


TEMCO Rated 
High in Quality 
Control 

All Production Processes, 
Testing Methods and Lab* 
oratories Have Top Rating 

Strict administration of Quality 
Control has played an important 
part in TEMCO’s progress in the 
engineering and manufacture of 
aircraft. The procedures, methods, 
and equipment used at TEMCO all 
are recognized fay the Navy and 
Air Force, certified fay the Govern- 
ment, or licensed by the Civil 
Aeronautics Administration. Above 
everything else, the men who use 
these procedures, methods and 
equipment, possess the one quality 
for which there is no substitute — 
experience. Of all the men now em- 
ployed in the TEMCO inspection 
department, more than 47 percent 
have from 7 to 25 years actual air- 
craft inspection experience to their 
cr^it, while another 32 percent 
have from 5 to 7 years. 

Quality Control Starts 
With Men in Shop 

Hanging on the wall of a TEMCO 
Production Superintendent’s office 
is a sign which reads: 

“Quality Must Be Built Into a 
Product — It Can’t Be Inspected 
Into It!’’ 

These words could well be called 
the motto of TEMCO’s production 
departments, for the men in the 
TEMCO shop know that it is they 

— the machinists, the riveters, the 
installers, the assemblers and the 
men on the sheet metal benches — 
who are responsible for the ulti- 
mate quality of TEMCO prod- 
ucts — not the inspectors. 

To these men the inspector is im- 
portant not as a source of quality, 
but as a guarantee that each part 
and assembly has the quality which 
only they — the men who built it 

— can put into it. 

TEMCO Building Major 
Assemblies for Martin 

Work is getting under way at 
TEMCO on major assemblies for 
the P6M-1 Marlin Flying Boat 
manufactured by the Glenn L. Mar- 
tin Company of Baltimore. Md. 
The Marlin is one of the Navy’s 
most modern patrol bombers, a 
successor to the PBM series made 
famous during World War II. 


TEMCO 


ENGINEERS AND MANUFACTURERS 
FOR THE AIRCRAFT INDUSTRY 


OUALITY CONTROL 

fit m SACKED (y 

245,440 MAN HOURS 

inspection txPtRIfNCE 

From Receivini to Flyaway 


From the time the raw stock entered the TEMCO plant to final 
flight test as part of a completed airplane, this one forging 
benefited from eleven different inspections — Receiving, Zyglo, 
Tooling, Machine Shop, Heat Treat; Processing, Paint, Instal- 
lation, and Final Acceptance by Flight Testing. 

Performing the inspections on this one part were inspectors 
whose cumulative aircraft experience totals 118 years or 
245,440 man-hours. 

This is not an exception, but a typical example of the strict 
inspection procedures applied by TEMCO, and the experience 
which TEMCO has available to insure their proper application. 



be neglected. These molecule-to-mole- 
cule collisions occur very seldom com- 
pared to collisions between the mole- 
cules and the solid body. 

► Tunnel Action— The superaerodynam- 
ics windtunnci acts more like a gun 
firing molecular bullets. 

The stream of molecules is fired into 
an evacuated chamber from a small fur- 
nace which has an opening at one end. 
The muzzle velocih- is determined by 
the temperature of the furnace; at 
1.800F, the speed is 1.800 mph. 

\ system of slits controls and focuses 
the molecular beam to strike against 
model surfaces in the chamber. 

Evacuation to the low-density level 
comparable to rarefied atmosphere takes 
a week of continuous operation of a 
three-stage pumping ssstem. Part o( 
this long pumping cycle is attributed 
to the absorption of ait molecules in 
the metal parts of the tunnel. This tea. 
son also accounts for the rejection of 
rubber as a gasket material: rubber loses 
up to 30 percent of its volume when 
placed in a vacuum svstem. 

Special and complex problems in in- 
strumentation are introduced bv the 
operation of a windtunnel whose work- 
ing pressure is one ten-millionth of sea 
level pressure. In order to detect pres- 
sure differences in such a lotv-densih' 
medium, very sensitive gauges must he 
used- One electronic detector gauge 
developed at the project can measure 
pressure changes of one ten-billionfh of 
a sea level standard atmosphere. 

► Slightly Supersonic— So far. the tun- 
nel operational speed has been only 
slightly supersonic— 930 mph. is the 
quoted figure- But it has been demon- 
strated that speeds of 1.800 mph. can 
be attained, and the upper range of 
speed is only limited by the tempera- 
tiire that the source chamber can stand. 

The work of developing this new tool 
was directed bv Prof. R. G. Folsom, 
professor of mechanical engineering: 
S. A. Schaaf, asst. prof, of engineering 
science; and G. f. NIaslach. supervising 
engineer. Construction and operation 
of the tunnel was under the supervision 
of F. C. Hiirlbut, physici.st. 

Power for Starling 

AiRcscatch Mfg. Co.’s 140-hp. low- 
pressure ait turbine starter has suc- 
cessfully completed .Air Force cycling 

Reported to be the most powerful 
air starter ever dercloped. the 32-lb. 
unit is said to have enough muscle to 
turn over turbojets in the 10.000-lb.- 
thrust class and turboprops in the 
8,000-hp, categors'. 

AiResearch says that at the end of 
the cycling trials-cstimatcd as the 
equivalent of six months of service on 
an operational aircraft— horsepower out- 
put has dropped less than 1 percent. 
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The Hydraulic Fluid That Wdl NOT Burn 


Hollingshead’s H-2, being adopted by Navy, is rated 
by CAA with Flammability Reference Number of 0. 


By George L, CtirislUn 

Caniden, N. J.-A non-flaimnable hy- 
draulic fluid tliat can be spurted under 
high pressure into the 6,500 deg. flame 
of an oxyacehiene torcli u ithoiit catch- 
ing fire has fceen des’eloped by R. M. 
Hollingshead Corp., and will 'be used 
in the hydraulic system of every airplane 
the Navy owns in significant quantities. 

This truly non-flammable fluid, which 
also has good lubricity and is iiou cor- 


rosive. is named H-2 and now is being 
made available for all commercial and 
military aircraft, says Frederick H. Lee. 
Jr-. Hollingshead sales manager. 

► Will Not Bum— Here is proof of H-2’s 
non-flammability- A Civil Aeronautics 
Administration test report states that 
when H-2 under 3,000 psi. was spurted 
through an oxyacetylene flame (temp. 
6,500 deg. F.), no fire resulted. George 
W. Haldeman, CAA’s Chief, Aircraft 
Division, gives the fluid a Flammability 


Reference Number of 0, based on tests 
ly CAA Technical Development & 
Evaluation Center, Indianapolis. Prac- 
tically speaking the fluid has no flash 
point. Even with all the water boiled 
off, flash point of the residue is 762 
deg. F. 

Navy planes now flying are having 
their hydraulic systems drained, flushed 
and filled with ^2. Almost all airframes 
for the Naw now on the producb'on line 
will have their systems filled with H-2 
as will most future Navy craft. 

A significant advantage of H-2 is that 
it does not require changing synthetic 
rubber seals or leather back-up rings, 
not of any other hydraulic system 
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The 

Most Trusted 
Skill on Earth... 

Suppose for a moment that you found it 
necessary to choose a surgeon to perform an 
important operation on you or a member of 
your family— how would you selea the one man in 
whom you could place such a trust? In all prob- 
ability you would arrive at your final decision only after 
a careful check of his background, bis qualifications and 
professional teputadoiL This same logic can be used as a 
guide to important decisions in other fields as well. A case in 
point b your selection of a source for the vital instruments and 
accessories used in your planes. Look at Eclipse-Pioneer's record 
in this field. It daces back to die aviation industry's earliest days. 

Right from the beginning Eclipse-Pioneer has consistently demon- 
strated its ability to design and manufacture to both roilicary and civil 
specifications, for experimental as well as operational applications. In addi- 
tion, Eclipse-Pioneer inaugurated and maintains a system of quality concrols 
so precise diey have become literally the standards by which the "standards" 
are checked. Bear this in mind, it’s worth remembering, for when you choose on 
the record done, you wiU inevitably cdl on EcUpse-Pioneer. 


ECLIPSE-PIONEER 


DIVISION 



BLAIR CHOOSES LEAR FOR RECORD FLIGHT OVER NORTH POLE 



Hydraulic Fluid 

Some Fiopcrtics of H-2 Noa-inflamniable Hydraulic Fluid 
Approved under SpecificatioD MIL-F-708} (AER) 

See Navy (BuAer) Tech. Order 13-51 for Procedures 


Flamniabilitv: Non-infUmmable as a spray or liquid. Resistant to direct ignition, 
alter total evaporation of water- Conforms to Specifications MIl^F-7083 (AER). 
Flash: No flash; — 762* flash of residue. 

Evaporation (4 hours @ 160* F.); Residual film remain, oily and not hard or 


Initial Freezing Point: When subfected to a tempetature of -60* F. for 6 hours 
in a kinematic viscometer tube under conditions of intermittent movement, the 
fluid shows no evidence of crystalline formation- 
Low Tempetature StabiUty; (60* F. for 72 hours): White opaque fluid. 
Volatility! The cranponent materials ate no more volatile than water. Loss of 
evaporation of as much as 107s of Hi will not cause precipitation, separation or 
any radical change in the appearance of the fluid. 


® ^30* F 10 Centislokes-Minimum 

® -40* F 350 Centistokes-Maximum 

a -60* F 1300 Centistokes-Maximum 


Shear Slabilitv: No change in vivcosilv due to shear breakdown. 

Specific Heat: At 0* F. to 200* F. Average is 0-765. 

Co-efficient of Thermal (cubicail; 0* F. to 75* F. average 0.00029 

Expansion: 75* F. to 200* F- average 0.00039 

(ASTM Standard D 176-44 Method A) 0* F. to 200* F. average 0.00036 

Toxicity: Non-toxic. Odor: Pleasant. 

Moisture: 337i Minimom. Color: Ambei-Cieai. 

Weight per gal. @ 75* F.: 8.935 lbs. 

Specific Gravity: 1.10 @ -5' 1.081 ® 60*; 1.062 @ 120*. 

Packings, Gaskets and **0" Rings: Use any “O" rings or packings approved under 

MIL- P-5 516. Rubber swell is nut accoinpaniH by deterioration ot fr^mentation. 


components with the possible exception 
of mictonic filters which might be ce- 
mented with a product soluble in a 
water-base fluid. 

Airframe manufacturers whose Navy 
aircraft will carry H-2 are: Chance- 
Vought, Convair, Douglas, Grumman, 
Locklrc^, McDonnell, Glenn L. Mat- 
tin and North American. 

► No Cosivcrsion Problem— Dr. Vito 
Esposito of Hollingshead’s New Prod- 
ucts division said that there was no 
problem in converting a plane equipped 
with AN-0-366 fluid to H-2 because 
366 is easily emulsified and flushed out 
of a hydraulic system. Also, the two 
fluids arc compatible in the ratio of 90 
percent H-2 to 10 percent 366. (U-4 is 
also a water base fluid whicli has now 
been superseded by H-2.) 

Esposito added that converting U-4 
bvdraulic fluid aircraft is more difficult. 
.Sludge in the form of metallic soaps 
which exist in U-4-equipped hydraulic 
systems is so thoroughly scouted off in- 
terior surfaces by the detergent action 
ot H-2 that a very thorough job of 
flushing is necessary. And the filters 
usually become clogged and have to be 
changed. 

Hollingshead is convinced that H-2 
will hare strong appeal to commercial 


operators. Its lubricity is as good as or 
superior to AN-O-366, it offers no cor- 
rosion problems if properly handled, it 
lias a high viscosity index and has op- 
erated well at temperatures below —60 
deg., has no shear breakdown, and above 
all. will not burn. 

H-2s high specific heat means that 
the fluid will transfer heat from moving 

E arts more efficiently than petroleum 
ase fluids. 

Cost is in the neighborhood uf $4.00 
a gal., but this will be reduced with 
wiSesptead use. One fire-resistant fluid 
now coming into wide use costs up to 
S12.00 a gal 

► Development- H-2 was developed by 
Hollingshead with the close help and 
cooperation of the Naval Bureau of 
.Aeronautics. Vickers, Inc. was very 
helpful in providing pumps and other 
components used in testing the fluid. 
H-2 makc-iip contains 55 percent water, 
50 percent ethylene glycol and 15 per- 
cent base and inhibiting agents. 

Water evaporation has been prac- 
tically eliminated as a problem because 
of the hygroscopic nature of the fluid, 
which causes it to reabsorb any water 
that might have evaporated. The final 
product also includes additive ma- 
terials to inhibit corrosion, both in 


SIZE or WEIGHT 



NO PROBLEM 


FOR 




A single Flying Tiger Liner takes 
any load up to 20,000 pounds . . . 
and Flying Tiger has 35 special 
air freight liners, on multiple 
daily schedules, that carry any- 
thing from ailerons to engines— 
from instruments to helicopters. 
Remember . . . Air Freight is a lot 
cheaper than Air Express and as 
fast or faster. In many cases Fly- 
ing Tiger rates are lower than 
Rail Express. And there are 
10 additional ways you can save 
with Flying Tiger Air Freight. 
For full information and an air 
freight analysis of your products, 
call your nearest Flying Tiger 
representative or write direct to 
Flying Tiger Genera! Offices. 

FLYING TIGER... 

... a belter way of shipping, 
a belter woy of buying, 

a better way of selling, 





GENERAL OFFICES 
LOCKHEED AIR TERMINAL 
LOS ANGELES, CALIFORNIA 



...WORIO'S LARGEST OPERATOR OF 
AIR FREIGHT AIRCRAFT 
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Cuts Cost In Half 
with SPEED NUTS‘S 


EDISON specifies SPEED NUTS 
offer cost comparisons reveoi 
50% $avings over other mili- 
larily acteptoble fastening 
methods 

• In the very earliest design 
stages of their aircraft fire 
detection relay panel, engi- 
neers of Thomas A. Edison, 
Incorporated, checked various 
methods of attaching connec- 
tors CO the panel. 

Their requirements were rigid. 
The fastening means had to be 
light in weight, resist vibra- 
tion loosening, provide quick 
and easy assembly, and be in 
line on cost. Tinnerinan Air- 
craft Connector Mounting 
Rings proved to be the only 
fastener that qualified on all 
counts. Conneaors are quickly 


Inserted through these mount- 
ing tings and the panel. 

At for cost, Tinnerman speed 
NVTS turned in the finest record 
by far! Easily 50% assembly 
sariitgs over acceptable military 
substitute fasteners were pro- 
vided by faster, easier, belter 
SPEED NVTS. 

Complex or simple, solving 
fastening problems is Tinner- 
man's specialty. New booklet, 
"A Story of Quality,” reveals 
how we can help you, Write 
for your copy. Tinnerman 

PRODUCTS, INC., Dept. 12, 
Box 6688. Cleveland 1, Ohio. 
In Canada: Dominion Fasten- 
ers Ltd., Hamilton, Distributor! 
Air Associates, Inc., Teterboro, 
New Jersey. 
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Scale 
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ation Gasoline . 
B.ite Stock. , . 
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Oil, Airctaft Engine 

No. 1120 

Ucon LB-400-X 

Ucon 50-HB-280-X 

Trioctvlphosphate 

Sk)-drol 

Triciesylphosphate 

Butyl ■t’etrachlorophllialate . . 
Monsanto Santicizer-HO . . . 
Monsanto Foiroulation 

No. 9 less than ?0 

Hexachlorobutadiene 

Hvdrolube (U-4'i 

Hbllingshwd H-; 

R. P. M. Hydraulic Fluid. , . . 

SOttSCiJ; CAi report -Del 


the liquid and vapor phase, and to de- 
activate certain metals to arrest galvanic 
cortosion which would otherwise exist 
in the metal-to-metal contacts existing 
throughout the hydraulic system. 

In spite of extensive and exhaustive 
laboratory testing, it was not until re- 
cently that Hollineshead learned what 
H-2 would do under prolonged service 
conditions. To date it has been used 
in Navy AD aircraft for two years and 
P2Vs for over one year. Lee said that 
H-2 functioned perfectly in all respects, 
when proper flushing technique was 

► What It's Like— Here are some of 
ll-2s characteristics and handling re- 
quirements as determined by flight and 
lab tests: 

• Water loss due to esaporation was less 
than one percent, in a squadron of 
Naval airplanes operating for mote than 
one year. There is absolutely no sepa- 
ration up to 160 deg. and boiling point 
is 228 deg. 

• Accelerators and antioxidants of syn- 
thetic rubber "O” rings were not 
leached out as a result of continuous 
submersion in H-2. Being insoluble in 
the fluid, they were not dispersed but 
remained undissolved on the surface of 
the “O” rings. 

• To insure complete protection from 
corrosion, stored parts should be com- 
pletely submerged in H-2. If this is 
not frasible, they should be filled with 
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BUILT TO USAF EXHIBIT No. MCREXE22-89A 


Here is the new standard d-c control panel. This 
compact lightweight panel embodies outstanding 
Westinghouse contributions to the regulation, 
control, protection and maintenance of d-c air- 
craft systems. 

Many of the built-in features are the result of 
successful use in other Westinghouse panel de- 
signs . , . your guarantee of performance-proved 

The new panel is of the simple plug-in type 
with a voltage regulator which can be quickly 
inserted or removed. Vibration and shock 
insulators are built iuto the unit around the 
center of gravity, 


Accurate geuerator selectivity in a multi-gen- 
erator system prevents hazards of generator 
over-cxciraiion during overvoltage and overload 
conditions. Special design in the field relay pro- 
vides trip-free operation . . . both mechanically 
and electrically. 

For further information, call your nearest 
Westinghouse Office or write Westinghouse Elec- 
trie Corporation, Aircraft Department, Lima, O. 


you CAN 6E SURE. .IF IT& 

TV&stinghouse 




First to harness 
dynamic turboprop 
power ! 

y^eroprop 


A new day has dawned 
in the history of flight — 
the day of turboprop power! 
For (he dynamic combination 
of turboprop engines and Aeroprops 
opens up a great and new era 
when cargo ships, bombers and fighters 
will fly at near* or super-sonic speeds. 
And they'll fly with range and perjormance 
that until now hare been only a dream — 
a dream brought to life 
oo the drawing boards 
of the men at AeroproductS. 




yj^eroproducts 
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AN-0-7 (MIL-F-6083), drip-drained 
and plugged. Hollingsbead clicinists arc 
wotking on a storing fluid companion to 
H-2 which will be available soon. 

• Cate should be taken not to spill H-2 
on chromate primers and finishes, the 
fluid being a hiitiy good paint softener. 
If spilled fluid is wiped or rinsed from 
painted surface svithin three to four 
hours, no damage will result. Fainted 
areas can be protected with AN-L-37 
lacquer. 

■ Storage is no problem provided fluid 
is kept in closed containers and is not 
subjected to unreasonably high tem- 
peratures. 

• Pipe sealants and dopes should not 
contain metallic constituents such as 
lead. Such sealants would be dissolved 
and dispersed throughout the ss-stem by 
H-2, possibly clogging filters and sus- 
pension in the fluid could result in dam- 
age to moving parts. 

• Precautions should be taken not to 
contaminate H-2 with ionizable mate- 
rials. Principal effects of such contami- 
nation is reducing the high temperature 
physical stability, effectiveness of the 
anti-wear additive and, possibly of the 
corrosion inhibitors. 

• Ino^anic salts and/or acids which 
may be contained in leather back-up 
rings should cause no concern because 
of the minute quantities compared to 
the volume of fluid- 

• Numerous tests exposing a variety of 
electrical wire coating and insulations 
to H-2 revealed that the fluid had no 
deleterious effect on the materials pro- 
vided they were properly fabricated. 
Wiring unavoidably exposed to fluid 
should be vinyl coated. 

■ Fluids used to clean pacts exposed to 
H-2 should not be chlorinated hydro- 
carbons {carbon tetrachloride, fti-chlor- 
ethyiene) which would undergo hydroly- 
sis and promote serious corrosion. If 
parts have been cleaned with these or 
other chlorinated solvents, they must 
be immersed in a 5 percent chromic 
acid bath at MO deg. F. for 20 min. 
Stoddard Sohent P-S-661 should be 

► Other Products— Hollingsbead pro- 
duces a variety of products for the avia- 
tion industry. Among them: corrosion 
preventatives, anti-seize compounds, air- 
craft cleaning products, protective coat- 
ings, aluminum polish, paint remover 
and carbon removal compounds. Met- 
L-it is a pulverized aluminum tilling 
material, has proved useful to fill over 
dented leading edges. 

Among latest developments arc new 
anti-detonant injection (ADI) fluids for 
jot engines. 

Holiingshead's New Products di- 
vision, headed by A. E. Moore, is 
credited with having led the work in 
the formulation of H-2 non-flammable 
hydraulic fluid, under the direction and 
guidance of Dr. Esposito. 



Greater safety for your planes is the goal of every Aerotec 
designed control. To cover 'every possible contingency, our in- 
strument specialists have develop^ hundreds of different types 
of controls. Below are a few typical examples of Aerotec pressure 
switches covering a host of applications. Aerotec is supplying 
thousands of controls of these types to meet today’s demands. 
They are playing an important part in raising the high standards 
of safety on commercdal and m^tary aircraft. 



^SENSITIVE LOW PRESSURE SWITCH 
SERIES P904 

Differential Type for Ram Air 
Sensitivity: li.'^HaO 

Actuating Pressure Range: 1.50' HsO to 
3 psi with differential of 20% of apphed 

E&trieal Rating: 28 VDC 8 Amp. inductive 
Complies with A.F. environmental specifica* 
tion 41086-B 

For atall and flap warning applications and 
as safety switch for cabin de-icing heaters. 


PRESSURE SWITCHES SERIES 


We invite your inquiry. Write 
or call any of the following: 


THE THERMIX CORPORATION 

OREENmCH, CONNECTICUT 

iBUhetK T. C. CHOWN, LTP. 


[ 


THE AEROTEC CORPORATION 


AIRCRAFT DIVISION 

and ^eck Types — Rn 
Types — Pioot Switches 


GREENWICH, CONNECTICUT 

itrols— Volves: Regulating. Relit 
titude, DifTereatial and Absolut 
unted — Single, Dual or Tandeu 


1 
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STANDARD Of THE WORID fOR OUAUTy HEADSETS 


LISTENING 

COMFORT 


HEARING AT ITS BEST! 


Modern, lightweight, durable — Telex Quality 
Headsets are easy on the ears . . . No uncomfortable 
ear pressure . . . Easily adjustable and built for 
hard usage . . . Telex Headsets effectively block out 
background noises ... 5 ft. standard cord or 
special cord with built-in volume control . . . 


TWINSET* , MONOSET* 


PBEE FOLDII— ei SE 




or iheir passengers because beneath 
ave lines and finish of TECO seats 
lightest, strongest, Chrome-Moly 




Rusco Seat Belts 
Put Safety First... 


Consider these 6 outstanding 
Features of Tog-L-Lok Seat Belts 

1, IrulanI, poiilion aaion , . , lo lock or 
unlock simply throw lever. 

2, Depsadabitily . . . Positive Toggle 


4 tigfirnew ... 50" I 

lees than a pound. 

5, Foolprool phsiic lip 
pull ofF. northing to Ir 


mnneous n.ljoei- 
assembly weigh 
nothing Ic 


lor light planes. Other Busco belt 


Tank Stripping 

Why one airline kept 
job at home, and how 
it did the work. 


A case record of one airline that de- 
cided to do ib own stripping and re- 
sealing of DC-4 integral fuel tanks is 
furnished by Branifl International Air- 

R. A. Flume, Braniff Maintenance 
Engineer, has disclosed to Aviation 
Week data concerning this tedious but 
necessary operation which should serve 
as a useful guide to other carriers faced 
with the same problem. Following are 
nost pertinent facts as outlined bt' 

^Ground For Decision— Braniff made 
its decision, involving its fleet of nine 
DC-4s, after getting bids from outside 
Arms that varied in the extreme. Two 
factors bearing on the airline's decision 
to do the job itself were; plane would 
not be removed from base for three 
weeks; and “Group Operations” work 
could be performed simultaneously witli 
tank work- Also, although an intangible 
asset, crews would be trained for future 
gas tank work. 

Stripping compound cliosen was 
Turco 2822. (.\vtAHON Week, June 
5, 1950, p. 43). This material can be 
frtc-tinsea with warm or cold water, is 
capable of being re-used, is effective on 
most thiokol and Buna-N types of syn- 
thetic sealants, and has very little dis- 
solving action on synthetic rubber. It 
breaks the bond between sealant and 
tank resulting in minimum stripper con- 
tamination and greater ease in remov- 
ing sealant residue from the tank. 

Factors determining whether spray- 
on or fill-and-drain methods of stiippirig 
would be used were; 

• Spny-oii requires less material (about 
$600 per plane) but more man hours. 
All materials used are expended. 

• Fill-and-diatn requires approximately 
$1,200 of material per plane for a fleet 
of nine. But, during the dsvell time 
(time tanks are filled during which the 
stripper does its work), personnel could 
be deployed to do other work required 
by Group Operation that is going on 
concurrently. 

Braniff chose flie fill-and-drain 
method. 

► Time To Get Ready— Preparing a 
plane for stripping is a big job, accord- 
ing to Flume. Outer wing panels have 
to be removed, exterior lines discon- 
nected. outlets plugged. Tank access 
doors are replacM with jiffy doors and 
baffles straddling the doors are removed 
-the latter expedites rinsing away the 

dripper is drawn from 1,000 gal. 
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Fenwal d ynamic 

fire and over-heat detection 




meets exacting needs 
:ti of modern aircraft 


et or propeller driven, there's 
risk of overheating without 
warning when Fenwal Over-Heat 
Detectors are installed. These 
detectors are constantly, depend- 
ably, accurately on the Job. 

Built to withstand the extreme- 
ly high and low temperature 
conditions of modern aircraft, they 
function only when the air tem- 
perature reaches the alarm point. 
No lag. No false alarms. You get 
positive, precise operation at the 
predetermined air temperature 
point only. 

What's more, sensitivity is con- 


stant, Fenwal Deteclori cannot be 
and do not hace lo be desenBiltsed 
/or caryinff conditions. 

Hermetically sealed, the Fenwal 
Fire and Over-Heat Detectors are 
low in cost, offer no maintenance 
problem, require no bulky panels, 
relays or supervisory instrumenta- 
tion, Easily installed by any com- 
petent mechanic. Single terminal 
allows no errors of connection. 

For complete data on how these 
detectors can be built to meet 
your particular requirements, 
write us direct. Fenwal, Inc., 127 
Pleasant Street, Ashland, Mass. 



Temperature Control Engineers 

THERMOSWITCH® 

Aircrah Fire and Over-Heat Detectors 
Precise, Dynamic Fire Detection 





As you go through the pages of this magazine . . . 
or of any other McGraw-Hill publication ... a 
colorful parade of advertising pages unfolds before 
your eyes. 

If you are like thousands of other readers of these 
magazines, you'll become an avid spectator of this 
interesting educational show. You’ll take in the 
tohole of this passing parade. 

Why? Because this parade is a non-stop exhibition 


of all that’s new in industry— new developments in 
products and services, new ways for the buyer to 
make use of these products, news which can often 
mean the difference between profit and loss to you. 
That's why readers of McGraw-Hill magazines are 
cover-to-cover readers- That’s why they’re regular 
readers . . . serious readers. That’s why men say; 
FOR THE FACTS OF INDUSTRIAL LIFE. TURN 
TO McGRAW-HILL. 


McGRAW-HILL 

Publishinp Companv, Itw:., 330 West 42 tk 1 Street, New York IB, N. Y. 
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storage tanks and pumped through in- 
lets in the jiffy doors; this takes about 
eight-man hours. Dwell time varies 
from 36 to 72 hrs. Air-driven impellers 
within the plane's tanks to agitate the 
stripper reduce dwell time and greatly 
improve stripping results. 

Tank access doors, submerged in the 
stripper, are used as control units to 
determine progress stripper is making 
in the tank. When they indicate that 
tire job is done, tanks are gravity-drained 
into storage tanks and wing tanks are 
rinsed wiui warm water. If all sealant 
is not removed, process is repeated 

► Stmctuie-Soimd structural rework is 
important. Braniff estimates that about 
90 percent of a tank’s fuel retention 
qualities are provided by its rivets and 
other structural members. It stresses 
the two-fold gain of permanent, fuel- 
tight rivets and improved structural 
strength as the results of good riveting 
practice. 

Installation of a new Douglas Air- 
craft door landing doubler and a non- 
stress door cured a chronic leak path 
between doubler and skin at the door 
and alleviated the troublesome cracking 
(and subsequent delays) of existing 
doublets. 

Final cleaning is accomplished with 
a liquid solvent having a low evapora- 
tion rate and application of a phos- 
|)hatizing compound to slightly etch 
surfaces on which sealant is to be ap- 

If the tanks ate mechanically and 
chemically clean, resealins begins. To 
facilitate this job. Braniff removes all 
internal tank baffles. 

The airline used Minnesota Mining 
and Manufacturing Co.’s EC-801 seaP 
ant, meticulously applied to all surfaces. 
Great care was talin to work all air 
pockets out of the fillets. EC-801 is 
coated with EC-776 to protect it from 
detrimental action of fuel. EC-776 also 
gi\es good protection against the possi- 
bility of corrosion. 

But, prior to its applications, tanks 
should he pressure-tested at 2.5 Ib./sq. 
in. for 30 min- with no manometer drop 
to insure a perfectly leak-proof tank. 

► >\Tiat It Cost— firaniff estimates its 
cost for the whole job at $12,000 per 
plane for ships without outer wing tanks 
and $15,000 for ships with outer tanks. 

Cost distribution is appro.ximately 
one-third each for preparing the plane 
for stripping, plus actual stripping; 
structural re-work; and tesealing and 
testing the tanks. 

Flume says that Braniff has currently 
resealed three of its DC-4s. Since re- 
sealing, the planes have flovvn without 
any leaks being detected. Braniff feels 
that the investment made in rescaling 
these tanks will certainly be money well 
spent towards a trouble free fleet of air- 
craft. 


SeU-Iocking 

SOL-A-NUT withstands 



Widely used on exhaust systems, pte- 
heatets, supetchargers and the like, SOL-A-NUT 
his proven its stamina on jet engines, too. Sturdy, one- 
piece stainless steel construaion assures long life ... no 
corrosion if nicked or scratched. Reasonable in cost, quick 
and easy to spot-weld, SOL-A-NUT cuts assembly time 
in both manufacturing and maintenance operations. 
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'~f;X MILLS 
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NEW AVIATION PRODUCTS 



Non-Jamming Stop When Limit Switch Fails 


A new- type of non-jamming stop and 
overload control designed to prevent 
damage to elcctro-me^anical actuators 
in event of limit switch failure has been 
developed by the Overload Control Co. 

The control is a simple mechanical 
device integral with actuators marketed 
by the firm. It adds little to the overall 
weight of the actuator, according to the 
maker. Patents are pending. 

► Split Nut— Essentially, the safety de- 
vice is an over-riding mechanism (see 
drawing). It consists of a nut split into 
two sections— an outer shell and inner 
core. These normally are locked to- 
gether by spring-loaded ball bearings 
(housed in outer shell) pressing into de- 
tents in the inner core. Outer shell of 
the nut is welded to actuator sleeve 
which mounts the end fitting. Inner 
core of nut is threaded on the screw 
which is turned (via worm gear arrange- 
ment) by electtic motor. 

Normally, the complete nut moves 
back and forth linearly on the turning 
screw, retracting or extending the sleeve 
to which it is attached. In cither di- 
rection of movement, a limit switch 
normally stops the motor when full 
travel has been attained. 

► Limit Switch Failure— This is what 


happens if the limit switch fails; The 
electric motor continues to operate and 
turn the screw even though full travel 
has been reached. Something has to 
“give" somewhere. Ordinarily, without 
a gadget to “pinch-hit" for the limit 
switch, a pin would shear or other dam- 
age would occur. But in this case, the 
nut comes to the rescue. It hits the 

t ositive stop in the actuator (special 
umpers soften the impact). The screw, 
still turning, wrenches loose the inner 
core of the nut by forcing ball bearings 
out of detents. Result: The actuator 
motor continues to operate, turning 
the screw with the inner half of the 
nut. The outer half of the nut remains 
stationary and no damage occurs. Also, 
tlie actuator can be continued in use 
until the plane reaches the ground and 
the limit switch is repaired. 

Reverse rotation of the .screw causes 
the ball bearings to drop back into the 
detents and lock the nut together again 
for normal operation. Spring-loading 
of the bearings can be adjusted so they 
release at the specific torque desired. 
The inner core of the nut is hardened 
and ground to prevent wear, .address; 
2fi0-61 Langston .\ve.. Glen Oaks, L. I., 
N. Y. 



Small Potentiometer 


A two-in-one precision potentiom- 
eter, “originally devcloued to over- 
come a space and weight problem in 


a guided missile." now has been placed 
on the market for other aviation appli- 
cations by Electro-Mec Laboratory. 

The unit (neighing .79 oz.) has two 
resistor sections and can be used where 
an exceedingly small mechanical force 
must he converted into two equivalent 
electrical voltages. With current cany- 
ing capacities up to 100 milliamperes, 
it provides two outputs sufficient to 
operate simultaneously controlling and 
recording or indicating instruments 
without .amnlification. The company 
points out this latter feature makes pos- 
sible substantial savings in size, weight 
.iiid complexity of suefi installations. 

To meet particular needs, the two 
resistor sections in the potentiometer 
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seund . . . gas turbines spin faster than 40,000 RPM . . . the Industry 
itself Is moving with such rapid strides that many jet aircraft become 
obsolete before leaving the experimental slagel Yet, Bower aircraft 
bearings are more than holding their own against the punishing de- 
engineering standards of the [et propulsion field. Yr Used by nearly all 
manufacturers of jet aircraft engines. Bower bearings are precislen- 
bullt to tolerances measured In millionths of an inch. They operate with 
complete efficiency at temperatures as high as 600 F.-with minimum 
lubrication. Ik Whatever your product- from high-speed turbines to 

BOWER ROUER BEARING COMPANY • Delreif 14, Michigsn 


BOWER 



ROLLER BEARINGS 



are offered in values ranging between 
50 and (>0,000 ohms each witli accu- 
racies up to .065 percent. Shaft torque 
can be as low as -OIJ oz. in. Satisfac- 
tory operation at vibration frequencies 
up to 125 cps. has been verified by 
actual flight tests, the company reports. 

Tlie potentiometer is about 14 in. 
long and 14 in. diameter and mounts 
a shaft of .078 in. diameter. Address; 
225 Broadway, New York 7. 



Attachment Hooks 

Seat belts can be quickly attached or 
removed from seats with new ''Brown- 
Line" attachment hooks marketed by 
Gordon D. Brown & Associates. 

Hooks have no springs or intricate 
parts, consisting simply or two opposing 
sections which interfock over att.ich- 
ment pins. Once in position, they 
are locked by the seat belt webbing. 
Hooks are heat-treated, cadmium- 
plated chrome molybdenum steel, rug- 
gedly built to meet new strength re- 
quirements of CAATSO C-22, the 
maker says. Address: 407K Commercial 
Center St., Beserly Hills, Calif. 


EXTERNAL WRENCHIN(S NUTS 
. . . incorporate the (omoui FLEXLOC lelf-lockiog principle 
ond one-piece, all-nelol conslniction. The eiceptionoi 

Mens oF FLEXLOCS used in the oircroFt industry. 


Other oulstonding odyontoges include: 
Approved under inlest NAS Specillciition 




ALSO ON THE MARKET 


Code bands of metal are automatically 
stamped and applied to electrical wire 
leads at rates up to 1,200/hr. with new, 
electrically-operated wire banding ma- 
chines. Bands feed into machines in 
strip form from spools. Made by Air- 
craft-Marine Products, Inc., 2100 Pax- 
ton St., Harrisburg, Pa, 



Proportioning device for wetting agents 
used in fighting fires, simplifies use of 
agents by directly introducing into hose 
lines controlled percentage concentra- 
tions for any type of fire. Made by 
Solvoid division of American Marine 
Paint Co., 31 1 California St., San Fran- 


PCA-100 penetrating and sealing anti- 
rust paint can be applied on rusted 
surfaces, is said to be equally effective 
in preventing rust on new metal or 
stopping rust action on metal already 
corroded. Made by Paint Corp. of 
America, Fidelity Bldg., Develand 14, 
Ohio. 
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FINANCIAL 


Relative Market Action 

Listed Aircraft Common Stocks 


CuiHss-35'riglit 

Douglas' 

Fairchild Eiiaim 


Aircraft Stocks Reflect War News 

IMarkct action repeatedly has ignored real conditions 
governing state of industry as latest moves show. 


Despite its record of recent yeare of 
sustained growth and earnings, the air- 
craft group remains clearly labeled in 
the public mind as a “war baby." This 
was amply demonstrated by the recent 
market relapse suffered by aircraft shares 
as negotiations for a Korean truce de- 
velops. 

Aircraft equities, by declining sharply, 
felt the immediate market reflex in 
anticipating a curtailment of military 
procurement. This is nothing mote 
than the reverse of market sentiment 
whicli existed as the Korean war broke 
out a year ago. 

At that time, aircraft securities were 
bid up very sharply and continued at 
high levels into 1951. This is indicated 
by the accompanying table. It can be 
seen that tlie majority of issues shown 
icached market prices this year surpass- 
ing the peak quotations established dur- 
ing 1946. It was in the first postwar 
(■ear that aircraft shares, for the most 
part, recorded all-time highs unchal- 
lensed until very recently. 

► Hieli llopes-Tlie Koran invasion of 
last June sparked considerable interest 
in aircraft equities. It was not very long 
before backlogs were holding out the 
promise of sustained operations tor a 
number of ytars to come. It was not 
unusual for individual companies to 
shosv unfilled orders aggregating from 


five to ten times the amount of their 
last annual sales. 

Little regard was accorded the ele- 
ment of how much and how orders on 
the books would be translated into 
profits. Production problems, tooling-up 
procedures, excess profits taxation, re- 
negotiation and other deterring ele- 
ments were given a going-over very 
lightly as the main emphasis was focused 
on the new aircraft orders announced 

In tlie same manner, the news of a 
truce in Korea set up illusions of wide- 
spread cancellations of aircraft procure- 
ment. On sober reflection, this expec- 
tation is no more correct than the vision 
of quick and sharply increased profits 
which greeted the aircraft group almost 

Nevertheless, the fact remains that 
the news from Korea served to put the 
price of aircraft shares up starting a year 
ago and was the cause for their recent 

This becomes very clear in the accom- 
panving table. 

► Ups and Downs— Douglas, helped 
market-wise by a hvo-for-one stock split, 
approached its peak quotations of 1946. 
Its recent decline, markets'-ise. was 
nothing more than the adjustment of 
previous e.xcesses of the Korean stimu- 
lation. 


Fairchild Engine, North American, 
Northrop and United Aircraft also repre- 
sented equities which established all 
time new peaks in market quotations 
earlier this year. Their recent adjust- 
ments have also been rather abrupt on 
the downside. 

The equities of Beech, Bell and Lock- 
heed just barely reached their 1946 

K ak quotations during their recent 
om. Ironically, the basic position of 
all three of these companies today is 
vastly improved over their prevailing 
condition at the end of World War IL 
Grumman established the distinction 
of bettering its 1946 market quotation 
long before the Korean incident and re- 
mains with the best performance for any 
aircraft equity. Early this year, the 
Grumman shares reached a market value 
of mote than double that of the 1946 
peak. Moreover, at June 30, 1951. after 
a sharp decline had set in, Grumman 
still sold higher than its 1946 peak. It 
was the only aircraft equity with this dis- 
tinction. (Boeing's best price prior to 
1951 was in 1939 and is now below that 
level). 

^^^at is not generally appreciated is 
the fact that those companies showing 
excellent earning for 1950 did so from 
bookings that had very little, if any- 
thing, to do with awards received as a 
result of Korea. The orders placed late 
last year and which were largely inspired 
by Korean events, would normally begin 
to show up in deliveries later this year. 
It is only necessary to view deliveries of 
the aircraft industry for the 1951 first 
quarter to appreciate the time clement 
necessary to translate bookings into 
sales. 

► Slow. Maybe, But Certain— With tool- 
ing up in many instances largely com- 
pleted. augmented aircraft deliveries 
should soon be in evidence. Largely due 
to the delays which beset production 
programs, the aircraft industry is behind 
in the original schedules set by the 
military. This has been convenient for 
the Department of Defense which may 
find it desirable to slow down produc- 
tion so as to permit the incorporation of 
the latest technological designs and 
avoid a too-rapid build-up of planes that 
mas- become obsolete. 

But this does not nrean that the huge 
aircraft procurement program is to be 
scuttled. It is known that the 1 5 major 
aircraft companies have prime contracts 
totaling S7.6 billion. This group and 
others will share in a projected S14 
billion in aircraft procurement expected 
to come from the 1952 budget. 

Anv slow-down that may eventuate 
will simple me.in that aircraft backlogs 
will now be spread over a greater period 
of time. In most instances, this dif- 
fusion of business will sb'll leave aircraft 
companies with indicated volumes of 
sales at relatively high levels. 

— Selig Altschul 
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S ervice is the mileage maker and 
prolonger of machine and e quip- 
ment life. Be adequately equipped 
to repair and service them. 
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AIR TRANSPORT 



Future Looks Better for Nonskeds 

Now they can get contracts to fly military personnel, 
and have found a rhampion in a Senate committee. 


Ttt'O c'cnts have eased the threat to 
55 non-scheduled airlines under business 
death sentence by Civil .Aeronautics 
Board policy. If it sticks by its past 
policy. CAB will put them out of busi- 
nes.s one-by-onc. as the;' come up for 
individual exemptions, if thev have 
flown over three non-military flights a 
montli— and 98i percent of them base 
done so. I'hc two events were: 

• I3efense Department authorized all 
military transportation officers to con- 
tract with the nonskeds for official mili- 

• The Senate Small Business Coiumit- 
tce Report urged C.AB to foster, not 
kill, the nonsked industry. 

"TTiese two events followed another 
temporary windfall for the nonskeds— 
a court injunction against CAB enforce- 
ment r>f a regulation that would have 
limited all surviving nonskeds to three 
flights a month, to take effect this 
month. 

► Still Time to Dic-But despite these 
three recent encouragements— one from 
the militarw one from the Senate and 
one from the federal court— the nonsked 
airlines still are not assured of fair eco- 
nomic weather even while now doing a 
business of close to 5100 million a 

CAB in the past has declared it will 
revoke the letter of registration of any 
nonsked that performed route-tx’pe 
operations— defined as more than three 
trips a month. But the Board’s mem- 


bers liavc cliaiigcd since that policy first 
was announced. 

.AvrAriox Wkek a.sked new CAB 
Chairman Donald Nyrop what he 
thoirglit of the Senate committee re- 
port lairrbasting the CAB. Nyrop 
pointed out that, in the first place, he 
nlinself had not yet seen the final re- 
port; in flic second place, from what he 
lic-artl of the report it failed to point 
nut C.-SB’s problems; and, in the third 
place, the present five-man Civil Aero- 
nautics Board is a different one from the 
one that set the three-trips-a-montli 
limitation on nonsked operations. 

Only tsvo of the five-man board were 
in on the original CAB policy forma- 
tion— Oswald Ryan and fosh Lee. Chair- 
man Nvrop and members Joseph Adams 
and Chan Gurney joined the Board 
later. 

Ironically, in 1946 the nonsked air- 
line industry was bom with official 
sponsorship. CAB granted all non- 
skeds a blanket exemption to operate. 
War Assets .Administration urged them 
to buy war-surplus aircraft at low prices. 
Veterans Administration and the Re- 
construction Finance Corp. made 
monev available, and other administra- 
tive agencies helped. Under these gov- 
ernment stimuli hundreds of war-vet- 
eran pilots got in busines.s as "large 
irregular carriers". 

► Milifan' Business- txist month and 
tliis, the nonschedulcd airlines have 
been doing more bu.sines.s than ever be- 


fore, primarily for these two reasons; 

Soldiers on furlough, and the non- 
skeds' rapid tccent progress in promot- 
ing ait coach travel by middle and low 
income families. Business is so good 
now that many nonskeds want to buy 
more planes. But they can’t raise cash. 
Banks won’t lend a dime to a carrier 
that CAB is officially committed to put 
out of business. 

Air Coach Transport Assn, opened 
up furlough business for the nonskeds 
this spring after working since the first 
of the vear to get CAB acaedation. 'Ilic 
Militafv’ Traffic Service of the Defense 
Department required this before it 
would permit nonskeds to liavc official 
rcprcsentatis’cs at militarv’ bases, along 
with sclieduled airline, hus and train 
representatives. 

I'he nonsked furlough operation 
went into high gear about a month ago, 
providing furloughed men with charter- 
type (lights direct to an airport neat 
lioinc and back to post again. 

The Military Traffic Service told the 
noirskeds in effect: Do a good job on 
the furlough fliglits, and we’ll let you in 
on the official military travel. 

In its first month of running fur- 
lough operations, the Air Coach Trans- 
port Assn, has already received special 
commendations and letters of thanks 
from transportation officers of the many 
camps ACTA flights have served. So 
now the nonskeds are going to contract 
for official military travel as well. 

► Official Standing— Military orders have 
gone out to all local military- transporta- 
tion officers to contract official travel 
vvitli the nonsked associations just as 
they have always done with the associa- 
tioiis of tlic certificated airlines, tlic rail- 
roads and the bus lines. 

The military works only through the 
accredited associations to schedule and 
contract transportation-not through 
the individual companies. Tlie Air 
Coach Transport Assn, was fonned by 
the domestic nonskeds less than a year 
ago. Another association was formed 
bv the international nonskeds. the Inde- 
pendent Military Air Transport .Assn.- 
IMATA. 

The two associations book military 
passengers for each others’ member air- 
lines. ACTA has regional directors 
with offices at La Guardia Airport. New 
York; Miami International; Chicago: 
Junction City, Kan.; San Francisco; and 
Burbank. ACTA has about 25 bonded 
militarv traffic representatives at vari- 
ous camps such as Port of New York. 
Fort Dix. Camp Kilmer, Fort Devens, 
and Fort Monmouth in the New York 
area. Head office of ACTA is in Wash- 

The nonskeds plan on much more 
business growth ahead, especially mili- 
tarv. ACTA is now installing teletype 
circuits to connect all regional offices. 
And the head office is moving into the 
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new Wyatt Building now under con- 
struction in Washington. 

► How Tliey Ferry Militar%— typical 
soldier furlough operation by the non- 
sheds is a World Airways C-46 job early 
this month. This nonsked 6ight was 
booked by an Air Coach Transport 
Assn, man at Camp Bteckenridge, Ky., 
and dispatched through the ACTA 
head office in Washington. This flight 
carried 41 soldiers from Evansville, 
Ind., near Breckenridge, to their homes 
in Baltimore and Washington, then 
picked them up 15 days later and took 
them direct to their Korea embarkation 
point at Fort Lawton. Seattle. These 
men, most of whom had never been in 
an airplane before, flew home, stayed 
there 15 days and flew to Seattle— and 
still came out $15.67 ahead on their 
Army travel expense allowance of $150 
for a direct trip from Breckenridec to 
Seattle. Brcckenridge-Washington flight 
n-as $51.51 each, and Washington-Seat- 
tic $105. 

Flight hostess service and two free 
meals were included in the price of the 
ticket. Meals and flight attendant serv- 
ice are among the strict requirements 
laid down by the Defense Department 
for all furlough and official military air 
travel. On this transcontinental flight, 
the C-46 cresv also included four pilots. 
Two flew half-way across the country 
and then the two relief pilots took om. 
Civil Air Regulations are stricter for 
nonscheduled airlines than for certifi- 


cated airlines on many counts. For in- 
stance, no nonsked pilot may be on 
duty— ground and ait combined— for 
more than 16 hours in any 24 houn; 
there is no on-duty time limit for pilots 
on certificated airlines. 

The nonskeds will be flying more and 
more of these operations, plus official 
troop movements from now on. 

► Air Coach Boom— Meanwhile, non- 
sked civilian business is booming too. 
Statistics ate slow in coming in on cur- 
rent operations, but all sources quizzed 
last week said business was better then 
a year ago. 

Biggest domestic nonsked is North 
American Aircoach. flying ten transcon- 
tinental flights a week out of New York. 
An example of how NAA builds coach 
business is furnished by its current cam- 
paign in Washington, t). C. 

NAA believes Washington has a good 
coast-to-coast coach potential, but at 
present business is not large enough to 
warrant origination of a flight there. So 
NAA buys a Washington-New York 
ticket on a scheduled airline for a pas- 
senger wishing to flv NAA to the West 
Coast. That ticket costs $15.41. The 
NAA New York-West Coast fare is 
$1 01 .20, including tax. That brings the 
Washington traveler's total coach fare 
to the west coast to $116.61. .American 
Airlines’ Washington-Los Angeles coach 
fere is $140.01. 

In one recent week, NAA’s repre- 
sentative in Washington sold $4,500 


worth of AVashington-West Coast tick- 
ets via scheduled airline to New York. 
That practice of feeding the nonsked 
trunkline by scheduled airline short-haul 
is a growing one and another way the 
nonskeds have found to create new air 
coach markets. 

Senate View 

Small Business group 
asks CAB to ease up 
on nonsked regulation. 

The Senate's Small Business Com- 
mittee last week directed the Civil 
Aeronautics Board to expand its out- 
look from the narrow confines of the 
"luxury" service scheduled airline in- 
terest. The Senate committee says CAB 
should do this to open the way for “a 
vast expansion of low-cost air coach 
transportation" by fostering develop- 
ment of nonskeds. 

The committee, headed by Sen. John 
Sparkman, recommended in a report 
that the Board take these immediate 
steps to promote nonskeds: 

• Rescind its present regulation limit- 
ing nonskeds to three and eight round- 
trip flights monthly between major traf- 
fic centers, and authorize “sufficient 
flights to allow profitable operations." 
The committee estimated that 14 to i 5 
flights monthly between the points 
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would be the "bate mininmin.” 

• Establish procedures for licensing ex- 
isting and new irregular carriers to carry 
on "an iinsubsidizcd second-class or 
coach-type route service without regard 
to regularity but limited as to the total 
allowable flights." 

• F.iicoiiragc consolidation among the 
present 55 irregulars. 

• Stop persecutions of nonskeds for 
past violations of the Board's regularity 
and freqiicncv regulation. The com- 
mittee took issue with the Board's “ad- 
mitted policy of banishing all large ir- 
regulars on the grounds that they are 
'willful violators' of a regulation that 
seems clearly unreasonable.” 

► Restricted View— Calling on CAB to 
"reassess its whole approach toward ait 
transportation-certainly its restricted 
view, resulting in the use of subsidy 
to provide high-cost luxury air service 
for a small part of the population,” the 
committee declared: 

“Tlie operation of the nonscheduled 
air carriers has demonstrated that there 
is strong public demand for cheap air 
transportation on a vastly expanded 
basis. Far from reaching a saturation 

C oint, air coach service apparently has 
ardly scratched the surface of the 
potential market.” 

The committee criticized C.AB for 
paternalism toward the 16 major air 
carriers, "the same ones that have con- 
stituted the air transport industry since 
the Board was created in 1938,” and 
stated: 

"These 16 Cartiers, being supported 
and protected by the existing regula- 
tory arrangement, are necessarily in 
favor of the existing situation. Ou’fa 
naturally, they oppose the entry on new 
applicants, particularly such applicants 
as might profess a willingness to operate 
without direct government aid of any 
kind. In view of the Board’s responsi- 
bility for the route pattern and for the 
determination of mail pay allowances, 
it is only reasonable to expect that the 
five Board memben would generally 
view air transportation problems in 
very much the same way as they are 
viewed by members of the industry. 
In this situation it would be unlikely 
that CAB would actively foster new 
and possibly competitive developments 
in the field of air transportation." 

► Wanted; Daring— And the committee 
added, "Should it fail at this point to 
develop policies toward that end, the 
Board would, indeed, lend credence to 
the charge that it is servile to the in- 
terests of the certificated airlines and 
that it lacks the scope and daring re- 
quired at this moment which sees Amer- 
ican aviation standing at the threshold 
of vastly expanded development and 

Latest count shows CAB has disap- 
proved and hence threatened to put out 
the business soon 984 percent of all 


the nonsked operations it has considered 
(See table p. 72). Carriers disapproved 
by CAB flew 92,969,086 ton miles of 
traffic last vear; approved carriers flew 
1,542,016 ton miles. Of about 55 non- 
skeds that operated last year, only one 
sizeable operator remains to be con- 
sidered by CAB, and it likely will be 
disapproved. 

U. S. Attorney Files 
Action Against Janas 

Colonial Airlines and former presi- 
dent Sigmund Janas, Sr., co-defendants 
on 40 counts filed by the U. S. attorney 
for the southern district of New York, 
were arraigned July 3 in U. S. District 
Court. Janas pleaded not guilty and 
was released on $1,000 bail; the airline 
got a delay until July 18 to plead, at 
which lime Janas' case will come up. 

The charges are mostly for allegedly 
falsifying and altering reports, accounts, 
records and memoranda, Another 
charge is violation of Civil Aeronautics 
Act provisions on giving free and re- 
duced rate transportation. Punishment 
for violation of these regulations (such 
as free transport, failing to file reports, 
and falsification of reports to CAB) is 
by fine only (Aviation Weex July 2). 

Meanwhile, CAB has issued an order 
to Colonial and its officers to cease and 
desist from such things as failing and 
neglecting to keep accounts and records 
in accordance with Board requirements. 

► Safety Not Involved— CAB points out 
that its case against Colonial did not in- 
volve safety of operations. It was 
strictly economic and financial rule. 

The Board further points out in a 
press statement: that the $75,000 to be 
paid by Janas to Colonial is “restitution 
of excessive or improper expenditures 
of Colonial funds as reflected in the 
alleged violations of the (Civil Aero- 
nautics) Act by Janas. . . . Acceptance of 
this provision does not represent an 
adjudication of the amount or amounts, 
if any, that may be due or payable to 
Colonial, nor does it in any way preju- 
dice any rights of Colonial, its stock- 
holders or other interested persons as a 
result of the alleged activities and prac- 
tices of Janas. . , . Although the Board 
could not have ordered restitution after 
hearing, it considered the offer of resti- 
tution . . . appropriate and desirable in 
effectuating an adjustment of the mat- 
ter and consistent with the settlement 
provisions of the Administrative Pro- 
cedures Act (Section 5(B)). 

► CAB Criticized-C.AB came in for 
some criticism pegged on the Colonial 
case bv a svndicated Washington col- 
umnist, Marquis Childs, who wrote 
that there is a "cozy relationship be- 
come up. However, court sources indi- 
cated that it was unlikely that the cases 
would be tried this summer. 



For over a quarter century. Wittek has 
specialized in hose clamps, devoting 
craftsmen's skills to producing hose 
clamps of uniform accuracy in clamp- 
ing action combined with auperior 
physical strength, for dependable leak- 
proof hose connections. This experience 
is yours when you place your aircraft 
hose clamp requirements with us. 
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tween the firm to be regulated and the 
regulating agcnc)’ with a convenient 
movement of employes back and forth 
between company and agency." 

The CAB critic also says ‘‘knowledge- 
able observers . . . believe that Janas 
would continue to exert the real author- 
ity in the company" although he is now 
not an officer hut is a consultant to the 
new company president— Alfons Landa. 
► Cab Answers — cab Chairman Don- 
ald Nyrop says Janas will not run Colo- 

Janas is retained at a fee of $12,000. 
Company had wanted to keep him as 
an executive assistant to the president 
at $24,000, but the CAB said “nothing 
doing" on either that title or that 
salary. The Board later permitted but 
did not encourage the retaining of Janas 
as a non-officer consultant at $12,000 
for the time bang. 

CAB can hold the whip hand over 
the Janas influence and Janas salary is- 
sues as long as Colonial must go to 
CAB for mail pay. 

Engine Pinch Seen 
Possible Next Year 

Heavy demand from both military 
and airlines for new 2400-hp. Pratt & 
Whitney R-2800 CB-16 engines could 
cause a tight supply situation next year 
on production schedules for the Douglas 
DC-6B, Convair-Linet ?40 and Martin 
4-0-4. 

But Pratt &c Whitney Aircraft says 
airlines will meet no delays on delivery if 
Nash Kelvinator starts production on 
schedule. That's assuming tlie machine 
tool bottleneck clears up. Says a P&WA 
spokesman; "We think we can satisN' 
demand for the engine next year, if all 
goes well, but maybe the airframe manu- 
facturers will have some anxious 

Nash Kelvinator plans to start 
R-ZSOOs tolling off the line about July 1 
next year— hitting full swing by October. 

Pratt & Whitney says the timing will 
be critical, but barring trouble both 
military and airline aircraft production 
icqiiircments for the engine will be filled 
on time. The expected supply pinch on 
this engine is partly due to recent mili- 
tary production orders for the Chase 
assault transport C-123, the new twin- 
engine Beech pilot trainer T-36 and the 
BeTl anfi-submatine helicopter. 

► Scheduling Priority— If, for a while 
next year, there were not enough en- 
gines to go around to all airline and 
military production schedules, here’s 
what would happen; 

The Aircraft Production Resources 
Agency at Wright Field would look at 
its aircraft preference list. That is a 
list showing what order of importance 
the Munitions Board and APRA attach 
to each aircraft order. 


Perhaps a Convair-Linet and an Air 
Force Beech trainer rate about even on 
the list. 'Ilieii APRA judges who has 
the greatest need from a national de- 
fense point of view. Civil transports ate 
officially designated as strong military 
assets. Maybe, just for example, the 
Beech trainer can wait a few weeks 
without hurting Air Force training 
schedules- Then Consolidated Vultee 
can keep the Convair-Linets rolling, and 
enough engines will reach Beech in time 
to meet tire Ait Force requirement, too. 

U. S. Airlines Facing 
Management Change 

A big shake-up in management and 
operations of U.S. Airlines will occur 
when and if present stockholders ap- 
prove the financing plan up for vote 
at their meeting on Tuesday of this 
week. 

Subject to stockholder approval. New 
York industrialist Charles B. Ripley 
will get 50 percent ownership of the 
company. Ripley has been a director 
of Seaboard & Western but would dis- 
associate himself from every other air- 
line but U.S. when the proposed deal 
goes through. 

► Agreement Terms— Agreement signed 
by the U. S. Airlines directors and 
Ripley calls for Ripley to buy up to 
$400,000 in 5-pereent debentures of 
the company and buy 1,500,000 shares 
of 5-cent-par common stock for $75,- 
000. The debenture issue would en- 
able the company to pay off about 
$300,000 of curreiit liabilities; the $75,- 
000 new capital from the stock issue 
would give tfie company a bare amount 
of worWog capital. 

Ripley will name a majority of the 
directors after the deal is consummated. 

Financing arrangement calls for ex- 
change of all 1,500,000 shares of $l-pat 
stock now outstanding for 1,500,000 
shares 5-cent-par stocC. And another 
1,500,000 shares of new stock would be 
issued to Ripley. 

► Balance Sheet— U.S. Airlines Mar. 31 
balance sheet showed an operating 
deficit of $3,054,447. and a capital 
deficit of $57,602. The company had 
capital surplus of $2,996,845 in July 
of 1946- while operating losses have 
been cut recently, they have still been 
running around $7,006 per month this 
spring- Ripley hopes to do something 
about that. 

U. S- Airlines in May filed a peti- 
tion for arrangement with creditors in 
the U.S. District Court, Southern 
Florida District. Plans are to pay off 
the creditors with the new money from 
the $3-$400,000 debenture issue. 

The company owns six Curtiss C-46 
cargo planes. Certificated air cargo 
route is Chicago and New York areas 
to Florida and New Orleans areas. 
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'lhat's a highly seasonal route structure 
for air freight. Volume sUinips off in 
tlie .summer months, especially north- 
bound. Especially seasonal are Florida 
sliipraents of flowers, fruits and veg- 
etables. 

CAB Sets 45-Cent 
Big Four Mail Rate 

The Big Four airlines-. \iiicrkjii. 
Eastern, Ttans World and United- 
must pay back about $5 million in mail 
pay received since 1947-48. 'ITie Civil 
Aeronautics Board has finally settled on 
a reduced permanent mail pay rate. 

As CAB announced this, C.AB chair- 
man Donald Nyrop told Senate Com- 
merce Committee Chainnan Edwin 
Johnson CAB will separate mail pay 
and subsidy grants for all domestic air- 
lines within three months- 

The new permanent mail rates for the 
Big Four airlines are 45 cents a ton mile 
from Jan. 1 this year henceforth, and 63 
eents a ton mile to Dec. 31 last year 
from the date CAB started proceedings 
to reduce mail rates. ’I'lic Big Four 
transport 80 percent of the n.ition's air 

CAB accountants figure tliis means 
American Airlines owes $610,000, East- 
ern $578,000, TWA $2,119,000 and 
United $1,658,000-3 grand total of 
$4,965,000. Of this $3,400,000 is prior 
to Dec. 31 of last year and $1,565 for 
the first quarter of 1951. 

► Plus Si Minus— Effective since March, 
the Post Office has been paying only 42 
cents a ton mile; so based on the final 
permanent rate of 45 cents, the carriers 
were considerably overpaid January to 
March and slightly underpaid since 
then. Now that tlie issue is definitely 
settled at 45 cents, C.AB. the conipanv 
management and investors will at last 
have a definite figure to go on for a 
while. Tlie 45 cents is figured as strictly 
compensatory rate for scheduled delivery 
of the U. S. air mail by the Big Four 
airlines. 

As to separation of mail pay from sub- 
sidy for the other certificated airlines. 
CAB says it will make a special report 
to the President and Congress Sept, 30 
this year. The report will first allocate 
mail pay and subsidy “grant" for non- 
Big Four airlines Ju1v 1, 1951 to June 
30. 1952, and then the next fiscal year 
later. 

CAB points out, through Nyrop’s 
message to Sen. Johnson, that interna- 
tional carriers are another matter. .An- 
other special report from C.AB on Julv 
1. 1952. will set forth international mail 
pav and subsidy for the 1953 fiscal year. 

► Congressional Accord- Nyrop. in his 
message to Johnson, said CAB already 
understands that any C.AB action "will 
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be adjusted to be in conformity with 
such legislation as Congress may enact." 

C.AB plans to issue a new shosv-cause 
order setting tiie Big h'oiir mail rates as 
agreed. Nyrop told Johnson that the in- 
terveners in the case had indicated they 
would not object to tlie now-agreed rati- 
—45 cents from Jan. 1, 1951, and 63 
cents for the earlier period fomierly in 
dispute. Intenenors in the C.AB case 
ate the Post Office Departmant and the 
big unsubsidixed air freight lines. Flying 
Tiger Line and Slick Airways. 

The CAB plan .innounced to Sen. 
Johnson would not change the C.AB pay 
determination policy. It would merely 
earmark what part of it is to be con- 
sidered compensatory mail pay and what 
part to be regarded as "grant.” Ot sub- 
sidy. 

List 4,945 Airports 
In New CAA Plan 

The C.AA’s revised National Airport 
Plan sets airport construction and im- 
provement needs at $661,975,000 for 
4,945 locations over the next three 
\cars. National defense requirements 
govern priority on wlicre monc\- should 

Rccoiimieiidcd new airport conslrac- 
tion calls for 2.288 airports. And CA.A 
is now all-out for single-runway fields 
instead of multiple runway fields— to 
get the most from each dollar to be 
spent. 

CA.A will henceforth grant federal aid 
for siiigle-rimway airports only, except 
where traffic is so heavy that two run- 
ways are needed to handle traffic 
simultaneously. 

.Another new feature of the 1951 
national airport plan is that it lists 
airports b\ service types; personal, sec- 
ondary. feeder, trunk, express, con- 
tinental, intercontinental and intercon- 
tinental express. 

Depending on use. the CAA now 
calls an airport by one of those names, 
and sets the following runsvay length 
ranges as deserving federal aid for con- 
struction or improvement; personal, 

1.500- 2.300 feet; secondary, 2,301-3,000 
ft; feeder, 3,001-3.500 ' feet; trunk. 

3.501- 4,200 feet; express, 4,301-5,000 
feet; continental, 5.001-5,900 feet; in- 
tercontinental, 5,901-7,000 feet: inter- 
continental express. 7.001-8.400 feet. 

In the three-s'car-ideal-plan, CAA 
proposes flic following “need” requirc- 
ment.s for airports: personal type air- 
portb-1.524 new ones and 786 needing 
improvement; secondary- 350 new and 
798 improvement; feeders— 75 new and 
581 impros’cment; trunk- 12 new and 
291 improiemcnt; express— 3 new and 
74 improvement; continental and 
larger— 5 new and 59 improvement. The 
plan also calls for 304 seaplane bases 
and 83 heliports. 
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Unusual opportunities for Aero- 
dynomicists. Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phoses of 
aircraft engineering, Engineering 
skills other than aircraft may be 
adaptable through paid training 
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Long-range military program of- 
fers fine chance for establishing 
career in aircroft while aiding de- 
fense effort. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 
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Los Angeles International Airport 
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CAB Cites Pilot Error 
In 7 Fatal Crashes 

C.\B analysis reveals pilot error as 
..re cause of the seven fatal accidents in 
executive flying last year, killing 54 
people. Of the total 34 executh’e acci- 
dents ten planes were totally d«troyed 
and the remaining 24 seriously dam- 
aged. 

CAB says 23 of the total 34 accidents 
were pilot error. Of the 138 people in 
these accidents, 35 were pilots, 12 crew 
and 91 passengers. Of the 54 fatalities. 
43 were passengers. 

CAB reconstructs the seven fatal 
accidents as follows: 

• Off course. DC-3 hit a cloud-shtoudcd 
mountain top 42 miles off course when 
pilot started let down. Pilot planned to 
arrive after dark although knowing no 
lighting or radio facilities woulJ be 
availahTe. 

• Ice. Grumman Mallard coated with 
ice cra.shed on takeoff gaining only 
30 feet altitude. 

• Stall. Crumman Mallard drifted off 
runwav and hit embankment when pilot 
pulled up on cross-wind takeoff without 

ilequate flying speed. 

' Non-iiutniment pilot. DC-3 hit cloud- 
obscured peak near Jackson Lake, Wyo. 
Pilot did not hold an instrument flight 

• Non-instrument pilot. Cessna 170A 
crashed in instrument weather. Pilot 
had no instrument certificate. 

• Fog. Twin-engined Beechcraft crashed 
after takeoff two miles from runway 
end, apparently trying to return to field. 
Ceiling was 100 feet, visibility one-half 
mile in fog. 

Who Controls NAL? 

I'lie Civil Aeronautics Board, at the 
behest of Eastern Air Lines and Pan 
American World Airways, has re-opened 
the question of whether W. R. Grace & 
Co. has acquired control of National 
Airlines. On Mar. 16 the Board set that 
question down for further procedural 
steps, after severing it from the National 
dismemberment case— docket 5500. 

CAB says there was plenty of oppor- 
tunity for the petitioners to be ficard 
on this issue in the old National dis- 
memberment case. And evidence heard 
to date has been "legally adequate.” 
But, the Board then says; "In view of 
the lapse of time since the hearing and 
the change in the issues ... in docket 
No. 3500, the Board as a matter of dis- 
cretion concludes that it is in the public 
interest and conducive to the proper 
dispatch to the Board's business to re- 
ceive additional evidence in Docket 
4839 on the sole question of whether 
Grace has acquired control of Na- 


SHORTLINES 


► Air Express International Agency- 
Set up first international air cargo con- 
solidation service at Chicago. It will 
save air shippers up to 10 percent on 
shipments under 100 lb; and up to 37.5 
percent on minimum weight shipments 
according to AEIA. This service from 
Chicago to foreign destinations comes 
out of 3 CAB authorization granted last 
year. Qualified air freight forwarders 
are certified as indirect air carriers: they 
can publish tariffs and rates with the 
same rights and duties as carriers. Con- 
solidation of air shipments by forwarder 
yields losver rates to the shippers. 

► All American Airssays-Retreuctive 
$957,000 mail pay granted .AAA by 
CAB allowed the comp.iny to write off 
all debt, including $591,000 remaining 
from an Rh'C loan. . . , AA.A’s tem- 
porary certificate comes up for renewal 
next January. . . . June traffic of All- 
American was an all-time record-22, - 
269 passengers carried- April-Junc rec- 
ord of 56.521 passengers is 3" percent 
o\-er last year. 

► British C)\-crseas Airsvays-BOAC rev- 
enue in .Mav topped $T million— an all- 
time high. BOAC Chairman Sit Miles 
Thomas says, "This i.s the result of the 
te-organizeci sales drise and the co- 
ordinated effort of everyone in the sales 
department.” Previous high month was 
this April’s S6.720.000. and before that 
it was September, 1950. with $6,440,- 
000. 


► Central Airlines— Central President 
Keith Kahic figures July traffic will be 
33 percent over June, which was 170 
percent of a year ago. This is exclusive 
of military revenue. 

► Flying Tiger Line— Has started using 
hydraulic truck-bed lift ^uipment at 
principal intermediate stations— Chicago 
and Cleveland. The airfreight line says 
llicse ate both faster and safer than 
forklifts, and eliminate transloading 
damage and cost- Trucks ate built to 
airline specifications. 


► National Airlines- National's fiscal 
year ended June 30 shows the follow- 
ing; ait coach service doubled over 
previous fiscal vear; total passenger miles 
of the line up' 62 percent to 373.392,- 
000; June traffic up 66 percent over a 
year ago and 8 percent over May. Na- 
tional credits three prime factors for 
the exceptional upswing; low-fare serv- 
ices, off-season travel promotion, and 
equipment interchange operations with 
cither airlincs-Capifal from the mid- 
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west and American-Delta on Southern 
Trans-continental service. 

► Pacific Northern .Airlines— Hopes soon 
to open its recently-certificated route 
Alaska-Scattle/Portland- 

► Pan American World Airsvays— Has 
Venezuela’s permission to fly New York- 
Caracas non-stop; this will cut one hour 
off present schedules between New 
York and principal cities of Venezuela 
and Brazil, starting this week. . . . Began 
promoting round-trip excursions, from 
$129 up, between New Orleans and 
Central American Cities. Rates are 25 
percent under tegular fates until Sept. 
30. Typical rates, 60-day round trip; 
Guatemala City $129; San Salvador 
$136; Tegucigalpa, Honduras $151; 
Managua, Nicaragua $168; San Jose, 
Costa Rica $189. 

► Piedmont Airlines— Last month flew 
4,407,136 passenger miles— 70 percent 
over June, 1950. Load factor of 57 per- 
cent compares with 37 percent a year 
ago. 

► San Francisco Airport— American, 
TWA and Western plan to put a con- 
veyor belt behind their ticket counter 
area at San Francisco airport to speed 
up baggage movement from counter 
weighing point to baggage truck. 

► TALOA Academy of Aeronautics- 
Opens new courses next week for flight 
attendants, stewardess, pursers, stew- 
ards and other passenger service person- 
nel for airlines throughout the world. 
Complete course for all kinds of flight 
attendants is 150 hours over five weeks 
—night or day. Refresher course for 
flight personnel is 140 hours over four 
weeks. TALOA is at Oakland. Calif., 
and is a subsidiary of Transoccan Air- 


► Traiis World Airlincs-ricw 194 mil- 

153 million domestic and 36 million 
international. Company says it ex- 
pects to top this all-time record this 
month. . . . About half of TWA's 
11,685 employes are now in the com- 
pany’s one-year-old retirement plan— 
with over $3.5 million on deposit. . . . 
TWA has flown over 10,000 houn on 
the Korean airlift. Company had five 
DC-4s on tlie lift at peak denaand, now 
operates four. 

► United Air Lincs-Has declared a 75- 
cent dividend payable July 20 to stock- 
holders of record July 9; this is UAL’s 
second in six months; first was an- 
nounced Dec. 18. 

► Western Air Lines— Revenue passen- 
ger miles in May were up 24 percent 
over a year ago to 23,375,000. 
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STRiaLY PERSONAL 

How to Conduct Yourself on Air India 

(’Following is (he second and last installment of excerpts from Air India’s clcwer booklet 
written lor its passengers. The first instalinieiit appearM here May 7.) 

TCRSO’TEN— We've always had a soft spot for fellows who blow things up, preferably 
when no one expects it, and after “For \Vhom the Bell Tolls" we’d do anything for 
a guy writh a keg of dynamite. But alas, dooty is dooty, and we cannot permit our pas- 
sengers to carry in our aircraft anything approaching the inflammable, anything the flash 
point of which is below a safe mar^. Gentlemen who travel armed to the teeth will 
have to unload and band over their bullets to the skipper, We realize what this must 
mean to our Mexican, Hur and Partisan friends, but unfortunately, we have no alternative. 


NOT DONE— We have all tasted the bitter sting of patting, but a display of passion 
on the tarmac is, you will agree, never justified, So we request our more bot-bloodcd 
passengers to refrain from staging an orgy prior to the departure of a scmce, Wc once 
saw a cad indulging in shoulder kisses in front of 22 passengers and the Customs Officer, 
who bad to take the afternoon ofl. Even John Gilbert, you will xemembet, did not get 
away with it. He hasn’t made a flick for ages, and now in spite of being 60, they give 
all the old men’s parts to fellows like C. Aubrey Smith. 


BENEA’TH ’THE 'VEIL— In India some men sport their women folk, others disguise them 
as the Kn Klux Klan. We have an open mind on the subject, but if you favor segregation 
and a mosquito curtain over the bead of vour beloved, it makes things a little difficult 
in the cabin of the plane. We have no separate ccimpartment for yashmak’d ladies 
to frolic in, but if you insist, we can arrange for her to be taken for.ard with the crew, 
where the skipper, bis mate arid the radio officer, all God.fcating men. will take good care 


THE REED— Being chain-smokers ourselves, with a pencliant for the hubble-bubble, it is 
with regret we aouounce that no smoking is permitted in uur aircraft. . . . Will gentle- 
men therefore desist from smoking in the dreraft’s lavatory. For smoke, like mmder wsO 
out and vour hostess will have the embarrassing duty of thumping on the closet door until 
you have put out vour cigarette. 


FEELING BE'TTER? Under your seat you will find a ueat cardboard box, almost tr>o 
good for the purpose. ^Vheu you start feeling not so good, pull it out and use it gentiv 
and unconcernedly, From the tough ones who never suffer from air sickness, we ask a 
small favor. When your fellow passenger b a little under the weather, don’t regard him 
with amusement or contempt. Don’t gaze fascinated at his green cheeks. Pretend yon 
haven't noticed a thing and when the going b particularly heavy, comment casually on the 
birth rate or the Balkan sitiuation, without as much as a glance at him. He will lealLc 
at once that you ate a gentleman and, if he's a ladv, it mav be a long-term investment. 


THE LEAN & hlUNGRY LOOK— If your existence on earth is due to brge doses of 
pemcillin and our friends the sulfa drugs, studiously avoid the health officer at all airport.s, 
'The fellow at Colombo b inclined to be particularly conscientious. Armed with the 
stethoscope he exhibits a desire to prod anything that does not look like a going coocem, 
and in the ruthless fight against mosquito breeding grounds, no owner of a beard b safe 
from hb llit-gim. We trust that ladies and gentlemen who have been sprayed will take it 
ill tbe right spirit 


A MOMENT FOR PRAYER— Ray Bloomberg, Aviation Week's Seattle correspondent, 
says a 6 foot, 200-lb. passenger burst into the pilot's compartment of a Wien Alaska Air- 
lines plane 20 minutes out of Fairbanks the other day and said, "Do you believe in God?" 

Pilot Don Hulshizer replied that he did. "Then get out of that scat and let Cod fiy." 
the passenger ordered, lurching at the contiob. After a struggle, they got him to an air- 
port where he was jailed. 


SIDELIGHTS 


(Continued from page ’< 

Fuller b leaving E’lving magazine .u editor, 
with removal of editorial neadquarters to 
New York City. .\I. H- Ftoelich will assume 
titles of assbtant publbhet and editor. F. D. 
Walker becomes managing editor ... Re- 
financing will permit publication of .ill four 
issues for 1951 of the quarterly, Air .Vflairs, 
according to W illiam D- Pardtidge, editor, 
of Clifton, \'a. . . - Aviation Week’s 
circulation has risen to about Jv.OOU. .i new 

high. 

Deaths 

Norman B. Haley, who resigiu I is treas- 
urer of United Air Lines Aug. ?1, 1950, 
died at his summer home in Minnesota . . . 
Mrs. Paul Kollsman, wife of the well-known 
inventor and founder of Kollsman Instru- 
ment Corp., died July 7 in New York City. 

People 

Rear .hdm. Edward C. Ewen, former 
N.ival ditcclot of public jclalions, will leave 
a sea command and become commander of 
Fleet Air, .hlameda. Cal. . . . Maj. Gen. 
Louis E. Woods, senior aviator m the 
Marine Corps, rebred June 50 . . . Dr. W. R. 
Stovall, chief of CA-A’s Medical Divbion, 
became president-elect of the -Aero Medical 



NEW BOARD; Dcpatlurc of Civil Aero- 
nautics Board members for tbe recent local 
air service seminar at Purdue University fur- 
nished an opportunity for the first photo of 
the full Boaid since it was re-eonsbtuted. 
First row, left to right, Chan Gurney, Chair- 
man Donald Nvrop; second row. Joseph P. 
.Adams, A'ice Chairman Oswald Ryan; top. 
Josh Lee. 


NO PLANE SHOULD BE WITHOUT ONE— O. K. Staniply, the hydraulics specialbt, 
teUs thb one about a fellow he knows. It seems the chap had been flying an eirpbne in 
which the airspeed and altitude indicators behaved quite crrabcall^ in certain maneuvers. 
The unsatbfactoty condiUon had been eliminated by installing static vents and the gentle- 
man was duly impressed with tbe value of diesc accessories. Some bme later, the same 
fellow was dbcussing an autopilot installation with personnel at the experimenbi station 
in Indianapolb and, upon being informed that the albtude control was causing difficulties, 
he suggested that sbbe vents be installed. When he returned to hb office he received a 
call from tbe experimental sbbon, Seems they wanted to know just what the beck static 
vents ate. Being a resourceful fellow, the chap asked them to hold the line, went to 
another phone and called O.K. to find out! 


Assn, at its 1951 convenbon recently . . . 
Hayes Dev cr, seerebry Sr director of public 
celations of CapiUl Airlines, becomes chair- 
man of the public telalions advisory com- 
mittee of -AT.A . . . Robert Kennev-, focmetiv 
director of public relations of Fairchild Air- 
craft divbion. becomes director of public 
relations S' advertising of Daystrom, Inc., 
Elizabeth, N. J., the parent companv of 
-Ameiican Type Foundetj, and Daystrom 
firms making furniture, laminates, instru- 
meiifs and electrical equipment. 
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Here’s why 

IHEWESTANDBWTAIIILIHERIi ME BEING 


EBBIPPEB WITH G-E 



Lockheed’s new model Constellations, and all Super- 
Connies use General Electric protective systems. G-E 
provides the fastest possible tripping of overvoltage 
faults — and freedom from nuisance tripping. 


EIECIRICAI GYGnMS 



G-E provides the only positive method of isolating a 
faulty generator without affecting service. That’s one 
reason why all of Pan American’s Boeing "Strato'' 
Clippers use G-E systems. 



New Douglas DC-6B’s being built for Pan American 
World Airways will be equipped with G-E electrical 
systems. G-E provides the most complete electrical 
protective systems ever placed in production for com- 
mercial transport-type aircraft. 

The list of planes using G-E protective systems is a 
roll call of today’s most popular aircraft. Are your 
planes listed among them? 

One serious fault that damages electrical equipment 
in just one of your aircraft could cost you more than 





The country’s first turboprop transport — the Convair- 
Allison Turboliner — is equipped with a G-E electrical 
system. G-E systems are tailor-engineered to give the 
protection you need for ordinary or special applications. 


G-E protective systems for your entire fleet. Can you 
afford not to investigate? 

For more complete information get the new fact- 
crammed bulletin GEA-5628. Telephone your General 
Electric aviation specialist or write General Electric 
Company, Section 210-16, Schenectady 5, New York. 


210-16 


